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EDUCATIONAL MEASI REMENT IN THE SECONDARY St LL. 


( Ww. 
ALTHOUGH there has heen edueational measurement of some sort WW 
thie secondary school virtually since this type ol sehool began, nd al 


though the type of measurement employed has varied from time to time 


et the new developments and the changes that have oceeurred with 

comparatively few years represent such great departures from previ 
ous practices that we otten hear the term Kdueational Vieasurement 
Movement” applied io what has heen done im this field in the last few 
deeades. Oceasional earlier prophetic workers, either in their words 
or m their actual practices, foreshadowed what was to come, but it Was 
neat until near the close ot the nineteenth century that the modern edu 
cational measurement movement had Its distinet beginnings 


It was little more than twenty years ago that the first standardized 


measuring instruments suitable fon secondarv-school use appeared, Atte 
the close of the World War such struments began to become available 
in fairly large numbers and to he administered to many pupils, and it 
was only five vears ago when the first two comprehensive books devoted 
to secondary-sel ool measurement appeared, to which even now only one 
other volume has been added. Since that time, development in 


the 


number of tests, the uses to which they are put, and the growth of a 
eritieal attitude toward them, hav heen rapid and to date do not ap 
pear to be slackening In pac The growth reached at present mas 1M 
indicated, although hy no means adequate ly represt nted, by the number 


of tests produced. In the writer’s index of standardized and other 


‘Symonds, P. M. Measurement in Secondary Educa on. (Ne York: 1 
Maemillan mpanv, 1927 588 pp 

R h, G. M ind Stod d, G. D 1 and M ] >) ol I 
tructio Yonkers-on-Hudson, New Yor! World 1 ( v, 7 Sl} 

Odell, ¢ W. tional Mee t Hliah Sel N 
Century Company, Loy 641 
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iblished tests, he has listed more than six hundred in the subjects com 


monivy considered as being secondary school subjects, These are In addi 
1 tO mat others in s ibjects chiefly taught in elementary schools o1 
n institutions of higher learning, but having some place in secondary 
si s, and in addition to the large number of tests ind seales of genera] 
intelligence, vocational aptitude and ability, personality and characte 
Studs habits. and ot er traits whieh it IS sometimes iound desirable to 

fe or measure, Of this number, well over half are at present generally 


ble, and a lara percent of these are of sufficient merit to be worth 


rin some sittulation o7 other. Moreove r, the results of the emphasi 


on measurement have been manifested very wid ly in the increased atten 


at 


ers and supervisors to the e¢Xaminations whieh the 


eonstriuet to 


r their own use, including both the improvement of the tradi 


tional or essay examination and the development of the new type o1 
short nswer test 
It IS difticeult to choose 


a tew events or studies in the development 
of secondary-school measurement as being the most outstanding, The 


writer elsewhere® has attempted to outline the history ot the educational 


measurement movement, and in reviewing his attempts to do so, finds 


that he has mentioned few significant developments which pertain ex 
ciusively to the secondary school. Several outstanding projects or lines 


of growtl apart trom that of tests in the various school subjects, how 


eve may well be referred to here. 


One important line of aetivity is the prediction of educational. and. 
to a somewhat lesser degree, of vocational success of pupils in high school 
and afterward. 


Such studies as those of Flemming* and Ross® in pre 


-ducational Measurement,’’ in Ten Years 
of Educatio R IQISA , Ur ersity 


, of Illinois Bulletin, Vol. 25, No. 51. 
Bureau of Edueational Research Bulletin N » 42. Urbana: University of Illinois, 
1928), Chapter LV, 


Odell, C. W. ‘*The Hist ry and Present Status of the Educational Measure 
ent Movement,.’’ Kducational Veasurement in High School, New York: The 
Century Co., 1930), Chapter II 


‘Flemming, C. W **A Detailed Ans lysis of Achievement in the High Sehool: 
The Comparative Signit ! f 


| t sig ince of Certain Ment il, Physical, and Character Traits for 

Ss 7 fo qe, Coal hia crsity, Contributions to Ed cation, No. 

Lod New York: Burean of Publications, Teachers College, Columbia University, 

Ross, C. C. ‘*The Relation Between Grade School Record and High Sehool 


Achievement A Study of the Diagnostie Value of Individual Reeord Cards,’’ Teach- 


fo ¢, Columbia Unive sity, Contributions to Educatio " No. 166 New York: 


Bureau of Publications, Teachers College, Columbia University, 1925), 70 pp. 
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ting scholastic SUCCESS in the ig! school, ot llolt 


} eo? sin. of Johnston and othe rs at the | nive rsit\ of Min nesota. 


loops* tor the Ohio College Association, of Douglass’ at the Univer 
ot Oregon, Woody for thre highe) institutions ot \l } wi} ot 
resent W riter’ for Illinois igh school vracduates, and of other 


ers in this field. offer data showing the degree to which scholastic 


ess in general and in particular subjects ean be predicted trom 

er scholastic records, intelligence test scores, trait ratings, and vari 
s other items of information concerning those for whom precdtetions 

e being made In addition to those measures not primarily intended 


it me vertheless valuable for prognostic Purposes, a numb r ot TesStS 


, (| series of tests constructed particularly hor sue ends e bee 
loved. These include many general intelligene and 


wrnostle tests in the school subjects as the lowa Placement kxamina 


a particularly the Aptitude Tests thereof, the prognostic tests I) 
Orleans and others in mathematies and foreign language, and the Van 


Wagenen Reading Seales im history, literature. and weneral selene 


\lore over, some of the general surveys tests eovering vement im thie 
rare commonly studied hieh school subjects have been intended i ne! 
iwed at least as much for predicting success in higher institutions as Tor 


Wisconsin, June, 1931), 104 pp. 


Tohnstor I’ lict Su Ss ( ty 
Scho d Society, XXIII J rv 16 S2-SS 
t I} Predicting | ‘ ( t 
‘ School nd Socwt NIX Tur 9S 192 779.76 | 
1), pp. 27-32. 
Johnston, J. B ‘¢Tests for Ability Before | veo Entranee,’’ Sel 
Society, XN April 1, 1922), pp. 545-555 
*Toops, Herbert A. ‘* Prediction of Scholastic Suceess College,’’ School 


Societu, XXV (February 26, 1927), pp. 
Douglass, Harl R. ‘<The Relation of High Sel 1 Preparation and Certai 


Other Factors to Aendemie Suecess the niversity f Oregon, 


Oregon Publication, Vol. 3, No. 1 Engene, Oregon: 1 ersil 2) Sept 
er, 1931), 61 pp. 
Odell, ¢ WwW. Predicti the Scholastic ess of College Fresl 4 
u ersity of Illinois Bulletin, Vol. 24, No. 41, Bureau of Edueational Resear | 
) Bulletin No, 37. Urbana: Universitv of Illinois, 1927), 54 py 
Odell. C. W. ‘Predicting the Scholastic Success of College Stud nis.’? 


ty of Illinois Bulletin, Vol. 28, No. 5, Bureau of Edue: nal Research Bulletir 
No. 52. (Urbana: University of Illinois, 1950), 45 pp 
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‘ iting the efficeienev of high-school work Among these are t] 
Th ne Tests of f Placement ations, the Sones Hart 
\chievement Tests, and the North Carolina Senior Examination 
\ notable projeet ong the same line iInvolvin ration betwee, 
scconaal school ried Thre has been under Wav Sine the 
928 in Pennsylvania. Its general title is “A Study of the Relation: 
of Seeond ind Higher Education in Pennsvivania.”” Its chief featur 
t least as the measurement Is coneerned, Is that abo 
Twe St nth-wracde pupils were measured at the beginni 
of the experiment nd their accumulated records, ineluding both te 
results other tems of data. are heing fully ired Irom veut 
to veal It is proposed that those pupils who appear to he of outstanding 
eapacityv shall be segregated and offs red work dk vised especially To mee 
their needs In p anning this work the colleges thes intend to entel 
| e been eons lted., The study zlso involves il large testing program 
n the colleges of the state, for which purpose the College Sophomor 


Mduecational Research Committee. ors 


ti 
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} 
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constructed 1). Wood an | others. which eovers 


rhites high-school and college s ibjeets in addition to intelligence and 

eral eulture. in five sé ssions of two or more hours each, has been 
structed Four reports of progress made in this study have been 
ied from 1 me to time 


eonnecetion with th predicetic «fl thre SLLCCUSS ot high school erad 
tes entering college, the unusual activity displaved by schools and 


enginecring ms noteworthy. Promine nt in This work are ti 


ganized by the Engineering Founda 


nd the Committee on ¢ ompre hensive Examinations the society 
the Promotion of Engineering Edueation. The tests most often used 
this purpose have been general intelligenee tests, the lowa Placement 
iminations and others ol the St ries already mentioned in this diseus 
! llowever, a number of tests designed specificaliy for this purpose 
ve been emploved, and some new techniques of scoring, which lessen 


time required therefor. have be« n devised. Among the earlier series 


tests intended for this purpose are the Thurstone Vocational Guidanes 


Engineering Aptitude Tests and a series worked out by the College 
Engineering of the University of Illinois. More recently, C. V. Mann 


l others, working especially at the Missouri School of Mines, has 


‘ published bv the Carnegis Foundation for the 
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tachievement 


da number ot tests tor measuring both aptitude 


phases of engineering Such as drawing, stl wtural WOrK 
ptive geometry, lettering, reading drawings, and so forth. The 
Checkgrid’’ answer blanks and method of scoring, devised in connee 


with these tests, have more than doubled the rate at wl h objective 
short-answer tests can hye scored The details al this method of seo 
ns for different forms of exereises, but the gene ral priney 


either by perforating many papers at once, or by using a dit 


aL the correct answers are indieated « each prea SO 


ven by students can be very rapidly compared with them 


(nother outstanding group ot studies deals with the new-tvpe, short 


nswer, or objective test on the secondary school level Although many 
ilents in the field have contributed something along this line, thi 
ork of Ruch and his collaborators easily deserves first place. In several 
volumes.2 in addition to numerous articles in’ periodicals, vearbooks 


nd other sources, thes have presented Matis eritical data concerning 


h tests and numerous suggestions as to how to construet and employ 


them 

A prominent development in certain states within the last three on 
our vears is that of state-wide series of achievement tests ove the high 
school subjects designed to stimulate a desirable type of cornpetition 
mong high sehools and their pupils and, incider tally, to exert a eon 
structive influence on sehool curricula Probably the best known and 
hest established series of such tests is that used in the lowa Academic 


( ontests, which began Ih 1929, and have been under The direction of 
Lindquist. These are held annually each spring and include two chief 
parts, the Every Pupil Contest and the State Scholarship Contest. The 


former is a contest between entire high schools divided into four siz 
about 


vroups, the latter is one between individual pupils. At present, 


our hundred Towa high schools enter ihe annual contest and give one 


*Ruch, G. M The Improve tof the Written Exar atio Chicago: Seott, 
Foresman and Company, 1924), 195 py 

tuch, G. M The Objes 0 Vew-Tupe (| Seott 
nd Company, 1929 17S 

G. M nd Riee, G. A 0 I ati 

Ruch, G. M.. et al. Objective Exvaminatio Vi thods th So Stud 
Chicago: Seott, Foresman and Company, 1926), 116° pp 

Lindquist, E. F. ‘*The Towa Academie Contest: Its P ses 1 Possibil 
es Bullet of the State Universitu of lo New Series N ri I City 
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hieetive chievement examit ations in the fundamental high-sehi 
subjects t | tl pupils. The large number of schools and pur 
riieipating makes possible the securing of reliable norms. not only 
hole, but for sehools and pupils i various classifi 
somew similar provram was deve loped In Kansas, and 

R. Wood This program also includes an Never Puy } 
lest and likewise a General Scholarship Test for selected seniors | 
| ¢ tests cover bot the fundamental high school s ibjects and son 
se taught in elementary school Also. the Ohio Kdueation Assi 

the State Department of Edueation. and the Bureau of Educ 
tis | Research of Ohio State University, have been cooperating in g 
ne tests. fe which records of earlier scores datin g back to 1920 6 
thereabouts were vailable, and in comparing the results to determ 
what f any, significant changes are occurring in the achievements 
pupils From this practice has developed a continuous testing progran 
hieh tests In one major group ot subjeets will he prepared ind giver | 
eae en There are five groups, with the result that the same fie, t 

Il he te sted it five year brite rvals More rece ntly, a High School Test 
Ing Nervies or Indian i has been inaugurated under the ausplees of 1] } 
our state-supported ivher imstitutions ot learning and with the dire 
on of a committee under the leadership of Remmers of Purdue 1) 
The first testing program, carried out in the spring of 1951 
Wis Dartierpated in about two hundred and forty high se 
this project also, every pupil taking the subject in each participating 
siool must take the tests therein. No individual or selected pupil eo 
test is mmeluded. as is the ease in the other states just me ntioned., Th 
purposes are stated to be party ularly the singling out of pupils needing 
flentior mia sSistanee in eurrieular rm vision in loeal high schools. 
didlition to testing projects of this type, there have been more or less 
state de testing programs in the secondary schools of several othe: 
states based on the use of already available standardized tests instead 
of these constructed for the particular occasion, The Bureau of Edu } 


eational Reference and Research at the University of Michigan has beer 


one of the foremost agencies in promoting such a program. 

The Ohio tests are deseribed in a number of publications issued by the State 
Department of Edueation at Columbus. 
Remme H. H. ‘*The Achievement of Our High Schools—Results of th 

State H ~ 1 Testing Program, 1930-1931,’’ Bulletin of Purdue Universit 


Vol 2, No. 2, (Lafayette, Indiana: Purdue University, October, 1931), 30 pp. 
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EDUCATIONAL MEASUREMENT S7 
ly thre secondary school. as elsewhere. the measurement of personality 
character traits and related matters has been receiv ga considerabl 

nt of attention recently. Among the more significant and compre 
investigations which are especially coneerned Wit the secondary 
is that by Symonds who ts studying the problem of measuring thi 


‘ 


onality adjustments of high-school pupils 


\t present, work is being carried on im the development of so man) 
tests that it is hazardous to single out a few of these as being esp 
noteworthy Moreover, the writer is doubtless unacquainted 
majority ol projects of this sort sine they usually receive littl 
publicity until they at least approximats completion llowever, hh 


mention as among the more important undertakings of this sort th 
Aptitude and Unit-Achievement Tests in Algebra by Gaieene and 


Piper: a combination test and exploratory learning situation for musie 


ling chiefly with musical instruments, by Lamp; a series of tests o 
t-singing by Knuth; a modern foreign language prognostic test by 
arry: and a series of tests on four hundred books and selections oft 
d in literature, under the general direction of Wells. 
simee the moc rn movement in secondary school measurement has 


n intensive for only a comparatively few years, it follows that ther 


e many unsolved problems and needed investigations. It is diffieult 
to savy which of these are most fundamentally needed, and when sue! 
statement is made it is but a matter of personal opinion. The write 


ll venture. however, to offer a few suggestions in this regard, even 


jough doing sO may expose him to the eriticism he has heard in another 
onnection, that those who publish lists of unsolved problems usually 
nelude therein problems in which they are interested, but which they 
lo not know how to attack. Foremost in the list of fundamental needed 
nvestigations, he would place one that is by no means limited to the 
secondary-school level. This is the general problem of the effect upon 
pupils’ achievements and attitudes of the variousg@ypes of measuring 
struments emploved, and of the various conditions under whi 
re used. Many studies offer some evidence to the effect that the use of 
particular types of tests, under certain conditions, stimulates pupils 
vreater learning activity or produces other results, but practically all 
of these investigations have dealt with situations in which there were 
so many uncontrolled or unmeasured factors that the interpretations 
of the results are of at least doubtful validity. The few studies which 


deserve to be rated higher than this yield conclusions that, even when 
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ery tragmentary and partial with regard to the eener: 


Hblem, or even in relation to ItS main divislons The res ilts are pra 
tieall ways limited in time to a relatively short period, and measw 
temporal or understanding, totally or almost totally neg 
54 leeting lo y-litne outeomes We need to know what is the effeet ot t} 
a \ son surement procedures upon pupils, net only when the tes j 
a re emploved and immediately thereafter. b it at the end of the pupils 
secondary-school course, through and at the end of their college or mw 
VOrsiItV. course nad therearter 
A\lthoug sis indicated by a portion of the previous discussion. eor 
derabl ttention has already been given to the prognosis of success 
school and college and in vocations, the writer believes that bett. 
mF. recdietion of sueh sueceess is still one of the slvnifieant proble ms need 
nye attention \mong the factors that should contribute to a bette) 
solution thereol are the construction of more prognostic tests the 
various school subjects the development of more valid and reliablh 
measures of success, especially in the voeational field. which implies 
hetter definiti ms of what constitutes suceess;: and long-time studies whiel 
far follow children from the ir earliest school entranes oreven before, throug! } 
thre elementary sel ool, the secondary school, and higher mstitutions, ane 
“a. at least a considerable period of their lives after all formal edueatior 
as bee completed 
\nother needed line of attack which has already been recognizes 
= nd has received considerabk ittention, but still demands more, is thi 
my critical study of the tests existing at present and of those to appear in 
vee the future Although the supply of tests in some fields or portions ot 
fields is very small, and although in certain fields in which may be found 
relatively large numbers of tests there are still none which are ever 
approximately satisfactory, yet the writer believes there is at present 
; and probably will continue to be for some time in the future. if not 
4 ry rmanently vreateg need for eritical evaluation of the available tests 
and determination of just when they should be used and what the results | 
Pf obtained signify, than for the construction of large numbers of new 
2 2 tests. Ruch and those associated with him have probably been the out 
ay standing group in making studies of high school tests." especially as to 
their reliability and are continuing this work, but cannot well do all 
that Is needed 
oe The results of these studies have beet published in the volume by Ruch and 
St rd | sly referred to, in numerous magazine articles, and elsewhere. 
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Although the writer would emphasize the eritical study of tests exist 
r at present rather than the construction of new measures there nr 


| particular ot tests the ed Por which he wishes to mentio 


me type already referred to is the prognostic test The second is thr 
t test over a combaratively small portion of work, usually that to be 
ered in from two to six weeks. Since many high schools are organi 
y much of their work according to the so-called unit plan, such tests 
uild be provided for use. They will usually tend to be largely 


Mm the ir nature, covering the unit in some detail an d vieldime 


eSLLTS wl ich sugvest to the Instructor those portions thereot that need 


he re-emphasized before going on to the succeeding unit \ beginning 
read has been made in the construction o unit ests, but nh most 
oh-school subjects there is cither non it all or ve ry ew 


In conclusion, the situation in the field of secondary-school m 


ent may be summarized as being quite similar 


} 


f development which have experienced unusual atten 


res 


done 


rowth during a relatively short period. A great deal 


nas consisted 


ut mueh of the work has been decided |y uneritieal and i 


some what isolated undertakings not close lated to other wetivities 


the same field. There are many measuring Instruments now com 


monly available, whose worth has been but slightly tested, and ther 
achievement. so with 


re many gaps in the complete whole of desirable 
out question much needs to he come 1 wav of analysis and S\ nthesis ot 
past achievement and accomplishment is well as 1 


ew activities. 
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PROBLEM OF DATES IN THE TEACHING OF HISTORY 
AND IN MEASUREMENT* 


V tt Vich 
\ vious Investivations! have been made ol factual load 
States histor with various objectives in mind, The pres 
tion of factual load (date load) is in agreement with the pr 


Stigations in showing a very high burden in routine informat 
texts and other instruetional materials. There is good evider 


Or Slice materinats pres nted in COLLESECS in both public se} 


lleges is not learned or. at least. is soon lorgotten., It is import: 


whether this heavy burden ef faet may not in part account fi 
lown of efficiency in learning. Another consideration leadir 


o with the edueationa!] baeckgrou 


vO COUPSES Investigations of failine students in college ha 
many of them suffer severely heeause f lack of essential hae] 
intormation tor work. It seems there fore. highly i 


ermine minimum essentials of pre paration and to form 


other means of locating fie eles along such lines, 


ANALYSIS OF TEXTBOOKS IN AMERICAN AND EUROPEAN HISTOR 


inalvsis was first ot the main topics in five textbooks 


in hi tory. j na five textbooks in Kuropean history. Also al 
tn portions thesis t n tial f 
nts for the doctor’s degree at Ohio State University. 1 
31 L press s obligations to Dr. S. L. Pressey for assistance on this w 
ters, J. Rlemer rv American History Standards,’’ School and Ho 
XXXIV, 14 Pressey, L. C **An Investigation of the Teel 
3 f the S Sul ts Rduc 1 R arch B fe Ay il 
A H Infor tion Hssent the Intell 
‘ Probl Seve! enth Yearbook of the Nati il Society for t 


ton, Ilinois: Publie School Publishing Company, 1926; Bagk 
\ rnt Current Histories,’’ Lhe Con mittee of Fight Repo 
Ss. ] Rese h Adventures in Uni sity Teaching. Publie Sch 
( nv, Bloor gton, Illinois, 1927. 


t Robinson, J. H., and Beard, C. Ilistory of Euroj 

and ¢ mpanyv, 1927 Wehster, H Vod ropean 
th and Company, 1925); West, W. M. A Short History of Modern Peopli 

10 an. C. W. Vodern F ‘rope Holt and Company, 1920 


J., and Moon, P. T. Modern History (Maemillan and Company, 1923). 
in history: Bourne, H. E., and Benton, E. J tmerican Histo 
( pany, 1925); Fish, C. R. American History American Book 
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DATES IN TEACHING HISTOR) a 


sis was made of the main topics of one history of American litera 


| nd four histories of English literature The five texts in American 
story were studied to find possible Changes as compared with the fine 
of earlier textbook studies. The European history textbooks wer 
ed partly for the comparison with the texts In American history 
; t more because it was hoped that dates ot importance Mn both American 


European history and which might serve as codrdinating pomts 
ld be found. This concept of the codrdinating date might then 
e a valuable eriterion in the selection of important dates, and th: 
her and frequency of mention of such dates would give a rough 


lication of the extent of such codrdination These same general pul 


! sos were back of the studies of histories of literature. 
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POUT RNAL OF EDUCATIONAL RESEARCH [lo G, Ne 

In this nalwsis the procedure Was as follows: | The w riter we} 
through each book and listed each date as it oecurred, tabulating dupl 
entes fhe result was a list of the different dates Occurring in Cie 
he th the frequenev with which each occurred. 2 These fr 


quencies were tabulated for each text, the resulting table showing fo 


ere hook the number of dates appearing one, two, and three times ur 
to 40 times or more for each date thus 1TS60 appeared in five Amerien) 
history textbooks, 40, 20, 26, 25, and 15 times with a median frequene 
or vo These median requencies of dates in American and Europea 
histor re Shown in the last columns in Table | 


rhe totals for Table I show that these secondarv-scehoo] histors texts 
ontain rom to 2o3 different vear dates specifically referred to 
otal number of mentions running from 685 to 1356. Curioush 
enough, the European histories average slightly fewer dates than th 
American histories (the median numbe r of different dates is 210 as com 
pared with 241, but median mentions of 1081 as compared with 1070 
\ median of a pereent of the dates in American history, and 36 pereent 
in European history are mentioned only once. In both American and 
Kuropean history only 21 dates appear ten or more times. These dates 

re as follows (the figure in paventhesis is Its median frequeney 

n history (14), 1824 (11), 1862 (19), 1896 (10), 1776 

10). 1840 (12 S63 613 1900 (12), 1800 (11). 1850 (20). 1865 (13 
soa (10), TST2 (27), 1860 (25), 1890 (14), 1880 (11). 1919 (17). 1820 

12), i861 (17), 1917 (17), 1920 (11 

Kuropean histors 1789 (24), 1832 (10). 1871 (22). 1914 (48 1792 

ly), IS48 (35), I878 (11), 1915 (15), 1800 (11). 1866 (11). 1898 (10 
(14), (28), 1867 (12), 1905 (14). 1917 (30), 1830 (16). 1870 

Id), 1907 (10), 1918 (28), 1919 (18 

It will be noted that in American history, 1860 is the most frequently 

mentioned, and in European history it is 1914. Only four dates (1800, 
914. 1917, and 1919) are common to both lists: and of these four. 1800 
is used as a reference point rather than as a dating of any special event, 
while 1914, 1917, and 1919 all refer to the World War. In short, if 
lrequeney of mention of a dats ma be taken as some indication of its 
importance, these results suggest a disiinet lack of interdependence of 
historieal crises (as treated in high-school texts in Ameriean and 


Kuropean history 
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DATES IN TEACHING HISTOR) 93 


The general situation in the four histories of English literature ts 
own by the following summary 


Text A ( 1) 


Total Different Dates 290) 412 va 216 
Potal Mentions L096 Sb 
There is a heavy date load, and a conspicuous lack of codrdination ot 
English literature texts with each other and with the istories, Onbky 


e date IS50) oeceurs in three ot the four Englisl literature texts ove 
times. This date is not among the 21 European history dates having 


median Prequeney of 10 or more, 


AN ANALYSIS OF DATE-EVENT RELATIONSHIPS 


ur analysis so far has consice red only the Trequenes with w eh 


| 


lifferent years were spe eifically mentioned, not whi thev were me ntioned 


fhe next natural step was to determine for each mention of each date 


the event with which it was there associated and which presumedh rail 

e date significant In making this analysis i simple elome ntar schoo! 
history text (Woodburn and Moran) was used. The assumption was 
that in such a volume the important events of history would receive a 
relatively greater emphasis. The results of this analysis sl owed that 


22° different dates were mentioned in connection with 715) different 


events, The total number of mentions was 782 In all, 11 different 


dates were associated with 10 or more events each. Roughly, it appeared 

it most frequently occurring dates are those which are associated with 
the greatest number of events rather than many times In connection 
with one event, hut these events were like iV to he closely related Thus 
twelve events gave oecasion for 15 mentions of 1914, as follows: World 
War begins 3 mentions), Panama Canal completed, Federal Trad 
ommission established (2 mentions), Act approved, Wilson declares 
America neutral, Austrian prince assassinated, Cause of War, Depart 
ment of Labor publications, Great Britain enters the War, First Battle 


of the Marne, Turkey enters the War, Capital invested in factories 


DATES APPEARING IN STANDARD TESTS 

Since material is selected with great care in building tests, it seemed 

proper to examine several standard tests to find what dates appear im 
or are required by them Nine tests’ were therefore analyzed as to (1 

‘Barr, A. S Diaanostic Test "7 fmerica Hlistory Bloomington, Illinois: 


Publie Sehool Publ shing Company, Witham, 
and Eiahth Grade History Test Newark, New Jerse J L. Hammett pany 
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dates required or called tor, and (2) dates mentioned. Briefly, it ma 
be said that two of the tests required no dates; the greatest number calle: 
or by any one of these tests was 15; the median number was 6. Only 7 
different dates were called for in two or more tests: they were 1492 


1607, 1916, 1620, 1645, 1776, and 1789. The range in dates mentione 


is from 9 to 64, and the median 20. 
This survey of standard tests did not give much help in selectine 
nportant dates but it did snyveest a special test dealing with date-ever 
} OWTPIM OF COLI Gh STUDENTS CONCERNING DATES-AND-FVI NTS 


IN AMERICAN HISTORY 
In this investigation an inventory was taken to show the number o 
es, the number of events, and dates and events remembered by col 
eve students under various viven eonditions 
Two general assumptions were back of this special investigation 
| It was felt that college students’ knowledge of a date would be 
result of their total education up to that time and therefore evidence o 


its frequeney of mention. (2) It was believed that adults would remember 


dates and events approximately in proportion to the significance which 
t he had found in these dates and events. 
Three methods o vathering data were used : (] Students were 


asked to write down all date-event relationships that they could remem 


wl 2) Students were given a list of 32 most important dates, as dete) 
mined by previous work, and asked to supply events, (3) Students were 
vel list of events that were associated with the above mentioned 32 


most mportant a wes nna asked to supply the eorrect dates. A total ol 


103 students.” me stly soplhe mores and juniors, took the first test, and 112 
| d 


the mad and third tests 

Where both dates and events were ealled for. the total number of 
different dates correctly mentioned was 70; the median was 7. In sup 
piving events, the median number of attempts was 15 and the median 
number correetly written was 9. In supplying dates, the median number 
1924: Lyneh, R / imerican Ilistory Tests. M nneapolis, Minnesota: Edu 
rest Burenu, 1926; Davis, S. B. Exercises in United States History. School 
of Kdueation, University of Pittsburgh, 1920; Ely, Lena, and King. Edith. Tests in 


{ ITiste s Angeles, California: Research Service Compa y, 1927; 
(ere \ } Tests Histo ve Bureau of Edueational te 
earch, University f Oregon; Carman, H. J., Barrows, T. N., and Wood, Ben D. 
( hia Research B a {merican History Tests. World Book (x upany, 1926; 
Towa General Information Test in American History. Town City: Dureau of Eduea 


tional Research and Service. University of lowa, 1928 
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ttempts was 15 and the median number that were right was 8 A 


mbination ot the results of these three tests CAVE a list of dates that 


rees fairly well with oThel lists ol dates obtained 1)’ hie applieat ol 
other eriteria. The date best known by eollege students was 1492 
The dates 1914, 1776, and 1812 follow in ordet 


Considering the amount of time devoted to the study of history the 

sults of these three tests are rather disappointing Dates are eithe 
considered of much importance in American history or there is i 
sufficient emphasis placed on important dates, or it is because of poor 


ethods of teaching and learning. 
} SELECTION OF THE MOST IMPORTANT DATES 


Irom the above data and the following material the writer as at 


mpted to prepare a list of material containing important dates: Bag 


s list of 25 most important dates, Swisher’s list of 20 dates, Wooter’s 


st of 20 dates. Moore’s curriculum committee list of 20 dates, and 
Oshburn’s list of the 22 dates appearing mn examinations more than te 
} Times, These rent lists Were then combined, The ition gave 


total of 72 different dates. of which 34 oeeurred but onee. 10 of them 


only two of the ten lists. The 26 dates occurring in three or more of 

e lists are as follows (The numbers in parenthesis indicate the number 
of lists in which each date appeared): 1492 (3), 1607 (5). 1619 (4 
1620 (5), 1775 (6), 1776 (7), 1783 (4), 1787 (5), 1789 (5), T1805 (4 
1812 (7), 1820 (5), 1828 (3), 1848 (3), 1850 (6), 1860 (4), 1861 (4 


1862 (3). 1863 (6). 1865 (6), 1890 (4), 1898 (6), 1900 (4 1914 (4 
1917 (5), 1918 (3 
In this list 1890 and 1900 probably appear in part heeause thev are 
decade and century reference points rather than hbeeause of the events 
ppening in those vears. The combined date 1775-1785 for the Revolu 
tionary War and the similarly combined date 1860-1865 for the Civil 
War might perhaps well be substituted for the eight dates included | 
} these war periods. There then remains a total of eighteen dates, each 
associated with a notable event, and ‘‘punetuating’’ in a very reasonabl 


way the course of American history from Columbus to the present 


SUMMARY 


F Analysis of date load in five high-school Ameriean histories and 
five histories of Europe, shows the date loads to run from 685 to 1 Ib 
mentions. of from 182 to 953 « lifferent dates. A pPpronrn imately 30 pereent 


of the dates in each text are mentioned only onee, 
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\meriean history mentioned ten or more times 


all 


late 


Sinel TeXT HS 


ioe ol 


the 


events, Only four are found in a simil; 
s of literature shows a similar date loa 
material in the political histories 


to number of different events 


viven vear showed 715 different events 


different years; eleven vears were mention 


events each. 


of date load in certain st indard tests 


colleze stucl nts was fou exceedingly 


data a list of most important dates is 


r primarily to mikitam 
Analysis of four histor 
th: correlation with 
liv dated 
} 
On the basis of > 
suggested 


rHE CORRELATION BETWEEN READING RATE AND 
COMPRELLENSTON 


CORRELATIONS PREVIOUSLY REPORTED 


large number of studies have re worted correlations tor seores i? 
| 


te of reading with scores in comprehension of reading material \! 
the lati flier nts have lifts red wick ly most of 
ose found in the earlier studies were high enough to suggest that there 


considerable association between ability to read rapidly and bilit 
rice rstand the meaning of what Is read Presse \ and Presses to 
imple, reported some years ago that the correlation of rate and com 
shension scores made on the Monroe Standardized Silent Reading Tesi 
147 seventh-grade pupils was 72 This correlation, however, is prob 


explained part by the facet that thi comprehension seaore on the 


\lon roe lest IS also n rate score, as The test as a short time limit and 


t is impossible for one to make a high comprehension score unless hie 


eads rapidlhy 


Crates, Ina stud) or seve ral renadinw tests about deeade avo also 
ound high correlations between rate and comprehension In the sum 


\ and conelusions ot the study. States Rate and comprehension 
re very highly Co related : the COMPOSITES tor the two vield an uneolr 
reeted eorrelation ol S84 s 1). OOS”? The next statement. howevel 


offers a partial explanation for the high correlation It reads: 


ol comprehension lol 
/ 


*\ost ot the TESTS do not rentiate rate 


correlations ot rate tests with the eomposite of comprehension are 
oul the same as with the composite of rate and the eorrelations ot 


about Sime wit! rate as with compre 


comprehension tests are 
hension.’”’ 
A question naturally arises about the amount of correlation that 


exists between rate and comprehension when these aspects of reading 


are clifferc ntiated the test Some recent studies indieate that 


inder such conditions, the agreement Is not very close. For instance 
l’ress S. 1... 1 Pressev, L. ¢ | R tive \ ‘ f Rat I ( ‘ 
on Seores in Monroe’s Silent Reading Test, us Me seal » Abilit 
Schor 1 Society, XI (1920), pp. 747-49 
Gates, Art I ‘An Ex menta nd Statistic Study of Ri ron 
* Educational Psychology, X11 (1921), pp. 445-62 
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eCported twenty SIX correlation Con fficic nts tor rate ot 


mmrenension CNC pt two corre; tions. whi were fo 
CS ¢ the Monroe Standardized Silent Reading Test. wer 
te nad comprehension tests that wer independent of e; 
of the twenty-six correlations was .31, whieh “in 
1 e but not close relations| ip hetwee) rate of reading al 
t t e will report further correlations between rate seo 
) ension seores derive ! from tests that differentiate clea) 
and comprehension. 
CORRELATIONS FOUND IN THIS STUDY 
construction and standardization ot a reading test, fi 
fe test, consisting of interesting stories. each of which w 
Nn length, were given to eighty pupils in the seventh era 
rsity of Chieago High School. In each form of the test 1 
permitted to read the entire Story before they wel Test 
erstandineg of 1 Rarte reading was measured in ave} v 
ords per second read during an interval of two hundre: 
e pupils were informed befor they began to read that th 
required to answer questions on the reading matter, and ily 
nd organization of the test were designed to impress this 
eir minds The directions, which were printed on the firs 
wok] d were read aloud by the examiner before th: 
vere as follows 


mtaims a storv for vou to read and some questions fi 


Iter vou have re id the story. When the signal is IVC! 
tur lo Most of that page contains sor 
ted upside down, Do not try to read the questions, but 

om of th page where the STOrS hegins The examine! 

nes at the bottom ol the page aloud and ou will read 

When thie examiner reaches the end of the last line, he 

ding and vou will turn to the next page and continue t 
( or Relation of Speed of Reading to C mprehension,’’ 
XXXII (September 20, 1930), 404-6. 
two | ls nds of reading time had previously been fow 

t Se s f i shorter time t ] It had also hes 
ng t hundred seconds was ohly lated with rate 
Thi ty il was used instead timing the whol 
‘ . stration ef the test to ¢ ps of pupils. 
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READING RATHI IVD COMPREHENSION an 
a From time to time, the examiner will Say ‘mark’, Put a eirel 
nel the word you are reading whe at signal IS PIVEN, and 
on reading. When vou finish reading, turn back to page 2, turn 
ve around and answer the questions which are based on the exer 
Do not read any part of the material more than once Read as 
st as vou can read understandingly, but no faster, as mw cannol an 
the questions unless you know what you have read.’ 
( omprehe nsion of the material in each form of the test was measured ; 
| ten multiple-choice questions which the pupils answered as soon > 
hey finished reading the selection. The following questions, taken Eee 
om Form 1 of the test, illustrate the kind of questions ised 
The eub whimpered because | he wis eold he was tired 
}) he was hungry (4) he was lest (5) he was afraid 


Z The bear re treated from the musk-oxen as if In terror becaus she 


Was ANXLOUS tor the satety ot her eub } hoped to pursued 


was afraid of them 2 wanted them to think she had gone awa‘ 


}) was in a playful mood 
[he pupils were allowed as much time as they needed to read the 
tory and answer the comprehension questions. Thus, the comprehen 


on seore was free from the influence of the time elemeni 


The seores on rate ot reading each of the torms ot the test were 


fhe 


rr lated with the seores on the compre he nsion questions ly sed on 


<jme material. The correlation coefficients are shown in Tabl l. 


TABLE I 


CORRELATIONS RA \ COMPI ON ON FI 
or A READING T! 
m Nu Ca 
l 144 74 
4 131 
5 2 118 


All the eorrelations in Table I are positive, but low There is no 


NS 


certaimty that any of the correlation coefficients is Significant, as none 


if them Is as much as three times its probable error It is possible 


evertheless. that the low correlations between rate and compreh nsion 


n these eases are due to the fact that the reliability of the seores used 


in computing them was not very high. 


The mean of the intereorrelations among the scores on the different 


orms of the rate test was 797 and the mean of the intereorrelat 


Ons 


mong the comprehension seores on the various torms of the test was 
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only .600. Tlowever, when the Spearman-Brown formula® for predictiy 
thie rel Dilitv of lengt! ned TestS applied to the }) eceding me 
eorrelations 1 Wiis round that the reliability ol the total seore on 


F orms ot thie rate test was WW and that the reliabili \ ol the Tot 


score On | five forms of the comprehension test was .88. These coef 
cients indieate that the total scores on the two types of tests were high! 
‘ 

The fact that the total rate scores and the total COMmpre hension seore 
ippeared to have igh reliability made it possible to avoid the limit; 


Tia resulting Prom the rat he r low reliability ot the individual tests hy 


eorrelating the total scores made yy this eighty pupils on the five rat 


tests with thei total scores on the five comprehension TESTS, It Was 
found 

POD 072 
rh S Corre lation IS like WISNt vers low. It suyvvests that the slow readers 


inderstood the test mate rial about as well as did the rapid read rs. 
This finding was verified by using : 


reading rate 
the | niversity\ ot (‘hieago High School TI 


vhile they read thre types of historical material afte thes had bee 


niormed that thev would be tested on the eontent, The first was 
deseriptive passage, the second was a narrative. and the third was a) 
CX Positors selection The time required by a pupil to read an entire 
selection was used in computing his rate seore (‘omprehension wa 
measured tl] rough the us of objective tests on the content, given immedi 


ately titer eael passage Was read. The rate seores were added tovethe: 


for a total rate score and the comprehension seores Were combined fo 


a total comprehension seore These total seores were then correlated 


The ceorrelation ev fficient was as follows: 
O89 O70 


This coefficient is but little larger than the rrobable error and is elearl 
| 


Insignificant 


a similar procedure for measuring 
ind comprehension of ninety-two pupils in the junior 


he pupils were timed 


Je 
Ws 
a The Spearman-Brown formula is 
a nr, / 1 L) 
x where s the predicted relation, r, is the eorrelatior etween forms of th 
test, ar f times the test l¢ vthened ver, Karl 
pe Custre Methods for Students of Educatio Boston: Ginn and Company, 19238, 
169 
i 
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INTERPRETATION OF THE FINDINGS 


\ veneral statement is seareely warranted hy the results seeured 
these two groups ol pupils, as thy ew ne certamty 1 the subject 
d the test mats rial at the same rate or with the same degree of cor 
ension that they read under other conditions It is known that 
of reading varies with the purpose for which the reading is done 
e fact that the pupils were Informed before t les read 1 t they would 


sked to answer q westions on the material doubtless had considerable 
luence on the results. The purpose of giving this Iniormation was 
eourse, TO Secure comprohend nad reading ana lo prevent enreless 
ils and pupils who wished to exceed the rate of their classmates trom 
mming hurriedly over the material without getting the meaning. "The 
rections probably had the desired effeet on many of the pupils, but 1 
s possible that. notwithstanding the mstructions, some pupils moved 
heir eves over the pages so rapidly that thes did not really read 
material Rate and comprehension would by negativels correlated for 
ose individuals. 
It is possible, furthermore, that the information concerning the ques 
ons had an undesirable effect In some instances by causing very con 
scientious pupils to read with meticulous care, or even tor read pas 


saves the selection. It the instruetion Ss such an mntluence upor 


e reading of some of the pupils this fact may have led to newative 


correlation between the rate of reading and the comprehension seores 
in those eases. It will be reealled that the pupils wer old to read as 
fast as the could read unde rstandingl and were furthet instructed to 
read the material only onee, As nearly ais the examine) eould 
from eareful observation of the pupils while they were reading, thes 
instructions were followed by the subjects, but there may have been im 
stanees in which pupils failed to follow them 

When the preceding limitation of the data Is kept in mind, the fol 
lowine tentative conelusion seems to be justified by the findings. It 
appears that when high-school pupils read with the knowledge that they 
will be asked questions about the material when they finish reading, the 
slow and rapid readers answer the questions about equa ly well. The 
rapid readers seem to do slightly better with the quesilons than the 


slow readers. but the amount of their advantage Is ne gligible. 


Gray, Clarence Truman. Tupes of Re {/ ilit hibited Thro h Te f 
d Laboratory Exape nt Supplementa Edueational Monogr: s, Vol. I, N ) 
Chicago: Department of Edueation, Univers of Chieago, 1917), pp. 17-64 
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LSTUDY OF STANDARD TESTS AND OF TEACHER-MADE 
OBJECTIVE TESTS IN FOODS 


IN a recent textbook concer 


red with educational measurements. Ry 


Thy Ot existing standard TESTS do present i 


degree ol refine 
ot possible without extended experimentation. But the rank-an 


e of such tests are readily eq aled or bette red by the te cher who 


tered a little theory of measurement and who is seriously intent up 
building valid and reliable examinations. ’’ 

Phe findings of the few experimental studies available which report 
comparative evaluations of standard and no Standard, objective tests 
support this statement The present re port diseusses the use of stand 
! tests and o 


informal, objective tests in foods in an attempt to dete 


mine whetnel teael testS are as valid and as lis ble as standar 


al 


One hundred ul sixteen virls in erades ten and eleven, students iy 
the S Diego (California, Sx nior Iligh School and in the lLlerbert lloove: 
Hizh Scho 


1 in San Diego served as subjects for the experiment. Al 


iS were ¢ nrolle in a foods during the cond semestel! 


al SUD Tee 


of 1950-1951 when the data for this study were collected. Seven tests 
vere used in the investigation: (1) Tests A and B, unstandardized. ob 
ective tests in foods prep rec by the first writer viven onee to each sub 
ject 2) Test (, an unstandardized, objective test in foods. given twice 
to each subject; >) Test X, an unstandardized, objective test prepared 


hree persons for use in a ninth grade foods course, but not prepares 


\ bas 0 n blished master’s thesis from the University 
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se ill 


rrepared by Ada Hl Hless, Georgie Lord, Mabel lrilling and Ann 


« Robinson : 5) the Kine-Clark Foods Test, a standard test and 
e Streeter and Trilling Food Preparation Test, a standard tes 
ened tor use in the junio eh schoo Test X and the three stand 
sts were admit stered twice to each subject 
| echniaue of correlation was emploved in evaluating the validity 
reliability of the several tests. Certain other measures of reliabil 
ilso computed. This technique was felt to be satisfactory in stud) 
the validity of the measuring instruments, since the sti ndard tests 
east had been validated on competent opinion as well as in part hy 
trolled experimental methods. Table I presents the intercorrelations 
suring validity and reliability 
TABLE I] 
or M ( 


) I NUM 
get I 11 
II i4 i 
g I 7 i 11 17 
g. Il { 
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( 

Data on the reliability of the severa Tests re wivel ! Tabk 1] 
Pests A and B, simil rexaminations but not equ lent except by chane 
re considered as duplicate forms in determin reliabilit 

rABLE 
RELIABI \ Srey y EXAM 116 ¢ 

Streeter-T 7 74 

Kellev savs that minimal satistactors reliabilities as measured ty a 
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reliabilitv coefficient determ ned from the pupils in a single school level 
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¢ O94 with reference to the measurement of the past gene) 
sticeess and tue future promise of an individual. None 

tS re ly htv given in Table IT are above positive 

e Spearman-Brown teeln It is possible to determine 

ease necessary To secure reliability coefficients of appro 

ve O90 tor ench test The K ine-( lark and streeter Trill ! 
world by lenethened x5: the [llinois test and Test X 


nd BO xd; and Test x1, if reliability coefficients of positi 
eto be obtained. Tf we apply the interpretations given by Odk 
whle error of measurement to the mean and t} 
leviation, then only Tests A-B and Test ( have satisfacto) 

Summing up the data in Table I]. it ean be suid that on] 


ed objective test constructed by the first write 


reliability Following Test the orde} of exe llenece. CONSIC 


habiliiy only, is Tests A-B, second; Test X, third: the Illinois 


the Kineg-Clark test, fifth: and the Streete Trilling test 


check the significance Oot the validity Con fficients is DOs 


it we average all the coefficients lor each test and for each ad 
fron ¢ ene} Test the ord r of excellenes considering valiclit 


1) Test ©, (2) Test X, (3) the Illinois test, (4) Tests A-B. (5 


iv-Clark test, and (6) the Streeter-Trilling test The unstand 


ests show better validity on the whole than do the standard tests 


onelusion, there remains only to point out that the findings o 


itt ri 

4 

i ~ 

S mit 


riment decidedly validate Rueh’s t] inking, and agree quite wel 


ose of early r reports { arefully constructed. informal objective 


l; ssroom teachers mas hy as valid and as re liabl 


ot the Standard Tests now avallabl for classroom use 1) 


fo two of the instruments used in tis study, Test XN and th 


Trilling koods Preparation Te sft, if should bye noted that they 


pared tor use in the junior high school although they were used 
high school classes in this study. Since one is an unstandard 
nel the othe ra standard test, how eve this tne? does not alter 


of the general conclusion which has been viven. 
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CRITICAL SURVEY OF PUBLIC SCTIOOL COURSES OF STUDY 
PUBLISHED 1929 TO 1951 


EXPERIMENTATION AND RESEARCH 


Too many courses of study are introdueed abruptly without planned 
eparation and without experimentation foo manv of the so-ealled 
tive courses of study are tentative only in name. We know of on 
reve of study hastily adopted in St. Louis whieh was later adopted 
thout experimentation in a second city atter it was serapped hae 
St. Louis schools Qf all the courses ot stud) nvestieated on] 
wut 10 pereent were installed after experimentation in 
se the seventeen activity curricula discussed in the next section ar 
Xp rimental ilk character The testing of new mits of a eourse ot 
study may be conducted in a laboratory or experimental center; in sey 
| representative distriets; or on a city-wide basis. For example, 1 
re Long Bear h schools the first dri tt of a eourse of study s the work 
i one person and woes into effect simultaneously in all parts of the city 
The second dratt is the result of experimentation a id is the work of a 
ommittee The new Baltimore course ot studs n histor incorporated 
suggestions based upon the experiences of teachers during a preiimimnary 
xperimental period. 
The revision of courses ot studs eannot be aechic ved without a certain 
imount of study and researeh llowever its value depends upon tS 


horoughness and objectivity. From the point of view of intensive i 
Sey reh. 14 or reent ot the school systems report some projects 


The building ot COUTSECS oft study. Research is ported | ol 7 reent 
of the total eourses of study and the total r ol projects is Phe 


most e«ommon resenareh enterprise is that of determining objectives 


ora subject kor example, Kansas { publie se] ools constructed 


i} elementary sclrenee ot stud partialls on the ot a ques 


Toy ies im the Se pte Ler ins @ 
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4 tion? re to cisco r thie Interests of dre Studies in ! 
dividualization of instruction rank seeond in lrequeneyv, followed 
che mele studies i me allotment, grade placement, appraisal, ai 
lew 
Wit espect to experimentation and researeh as reported in pt 
of study we or able to report muel pProvress 


prevatled two vears avo Wheh ver, inttle expermmentatio 


nel researe| vas reported llowever, il major prot SSlonal enterpl 


ng should be characterized by a greater amom 


/ 


ACTIVITY CURRICULA 


W le a elative small of schools ure condueting activit 
eurrieuk deserve special aitention heeaus the, a pron 
ah hent place in current educational theory. At the outset. we wish to dis 
t ush between integrated activity curricula in which all subjects ar 
fused into one and aetivity currieula within the limits of ene subjec 
Both kinds are represented in our survey. Activity curricula are desig | 
nated by variety of terms: project curricula, child-centered currieul: 
ntegrated etivit) eurrieula Kach of these terms is descriptive 
™ one phase of these curricula. A suitable name for this type of seho 
: program has not vet been found nor will it be found until it beeomes 
more general ly reneral, these eurricula have on or more of the fo 
characteristics: 1) the activities are suggested by the childres 
that is, they are child-centered; 2) subjeet matter (organized knowleda« 
is subordinate to experience; 3) practice or drill is provided only whe: 
hnecessal and 4 the learning outcomes, presumably, are not know) 
In advanet 


We found or ly courses of study which could accurately be classi 


ed as activity curricula Of these, ten courses are integrated, that is 
the essentials in the various subjects are the by-products of a unified. 
lkd-center 7 experiene In three the core is the social studies 
in one, arithmetic. With three exceptions the activity curricula ar 
onined to the primary erades The courses of stud) which we hav 


reviewed represent a very small minority of workers on the frontier 
Krom other sources, we learn that some « xperimentation with integrated 
eurrieula wn tive primary ar les IS volng on in eleven centers. Especially 


noteworthy at this time, are the reports of experimentation with in 


tegrated curricula in the junior high schools of Rak leh, N. 4 , Houston, 


Ol imtensive VSIS, 
{ 
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Wheeling. W. Va.. Greenville. S. C.. St. Louis, Mo., State o 


University of Oklahoma It is our Impre 


ect enses al integrated ; ‘TIVITIES particularly the primary eracdes 
found ma great mans school districts but that they have been 
introduced IS undoubtedly not true Seven of these aectivitv eu 


one subject. Although the outcomes 


the whe is le it 10 


re such within the limits ot 


masters ot ot} er subj cts is Indien 
an actual fusion of subjects 


| whether the units shall represent 


illustrative integrated units 


e the eourses of studs several 


the point of departure. In an elementary 


singl Is 
Farm is the basis tor 


studs for ¢ xampl a unit on The 
art. and arithmetic With thre 


nee COUTSe O 


in language, musie, handwork, 
ceptions the single-subject aetivity curriculum is in the field of the 


| 


MECHANICAL DETAILS 


if studv examined. 196 or 62 percent were printed and 


21 or 38 percent were mimeographed. As compared with our earlier 


v the percent of printed courses is somewhat larger but this may 


The COUTSeS ¢ 


1 h act that our recent collection of courses came to a gre: 
ow} ' from eenters of large population. Tyvpographicall there has 
the eourses Of study in S1Z0 ot 1\ pe, 


Krom the point ot VIEW of 


ranged from ten to pages seven 


great Improvement in 
uv ndling of captions, and margms 


the eourses ot study 
leneth. and ity thre 


bulletins were over 50 pages in 
It s] ould he mil red that 


ecnt ot the 
percent were over 100 pages in length. 
the exe ption of sixteen general courses, these bulletins are limited 

! The mimeographed bull 


one subject ior a orace or seve ral erades, 


1 


hen put in a single pile would reach 


tis from one small suburban city w 


to the top of a table. 


CERTAIN NEW TENDENCIES 


Besides the items on our schedul we SO thr appearance new 


tendencies. We observed that only 11D or 56 peree nt of the courses 


stud specified that one or two definite texts were to be used b 
in conjunetion 


ot 
the 


pil. In 73 of the 115 cases the text was to be used 


with re ferences In bd or 49 pereent ot t he Courses ot studs no text 
was specified but a numb r of references were appended To eneh unit 
TO he the lt sourec thi 


Wi assumed here that the references were t 
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hat the tends ney iS aw 
various printed materi 


resent small experiments publ 
with materials whi 
ent thlished laborator eenters tor eurric 
|? Schools have veral CX] 
ehild eonte red 


Xperimecnting 


work are vel ped 


A consic rable 


several printed ones ha 


of eurriculum revision 


n drawing upon expert 

In extent of experimentation and y 

mechanical details 

rious other sourees 

en states which are 
Massachusetts, Minnesota, North Carolina, Nort! 

Dakota, Tennessee Vermont, and 


reconstruction. 


Birmingham, 


(irand Rapids, Mich., 
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; pupils’ information Our data seem to show t 
i We noted Cereus rn othe ippearanee of 
eout of the ordinary el; ssification of publications which 
rom the public schools. ‘EB lates for drafting. work sheet 
n several subjects, practice sheets in arithmetic practice exereises 
language treatise on diagnostic and remedial work in arithmetic 
treatise on edueationsl measurements, and a reference book offi 
rier, These rey 
ech commeretal 
Phree school sx } 
ment schools whi 
. Houston, Texas, and Cleveland, Ohio, have established a number of so 
called curriculum centers in which new units of 
ei) tested nd eventually published and ecireulated amone all the sehools 
of the city 
i, gi To provide for continuous revision about twenty courses of stud ) 
eontain blank pages for teachers’ comments. pumber ot 
mimeographed courses of study and been issue 
LOOKING AHEAD 
~ Our survey of courses of study published in the last three vears as 
sures us of Stenadyv prowress all ol the Phases 
of organization of personnel : In recognition Of Progressive 
educational prineip!| 
4 eation of satistacto 
and in the 
Judging from o 
there re at le et { 
programs of eurri 
Re: Florida, Indiana, I 
Dakota, Pennsvivar 
Virginia. From similar sources it appears that at least sixteen cities 
ire engaged In major programs of curriculum OT hes 
include New York, N. Y.. Chieage, IIL, Pittsburgh, Pa.. New Orleans 
La., Indianapolis, Ind, San 
j 


‘ 


According 
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Cal., Kalamazoo, Mich.. Columbia, S. ¢ Sacramento, Littl 


Ark.. santa Barbara al. 
mer \la 
tor Thre study a} Mina Lanes 1? one state 


i} departments formulated program of continuous curriculum re 
i within the period of 1928-1950.) The aetual output of state courses 


tudy rose sharply in 1924 and reached a peak in 1927. Sinee then 
rt has been a gradual deelin mn output | is we are given to unde 
d. revision is to be continuous, another peak should be reached b 
n 1982 and 1935. While it would be too optimistie to expeet this to 
nen. it is reasonable to expect a considerable amount ¢ revision of 
ot stuch in the next ten Voars alte fo the neeessitv of eo! 
ne the mistakes which inevitab \ follow radieal changes suel S \ 
witnessed in the last ten years 
\pplving the same reasoning to city school systems, many of thi 
rses of study produced in the first half of the last decade are due to be 


perimentation. It is our impression 


of them were not the product of thoroug! 


sed especially sinee most 


that the permaneneys of the eu 


ilum movement is fairly certain not only beeause it is intrinsically 


ssary., but also euuse it has developed most effective mstru 


t of constructive supervision 
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REMEDIATION OF COLLEGE 


STR ¢ 


Gen 

y 

fa iH urpose of this article is to report the procedures utilized 
the results attatned with eollege freshmen in a remedial project in 
tenee strueture The remedial work was administered on an individ 
basis. The time devoted to the project varied from four to ten hou 


ecorading to the ls oT the student 
ulent did not exeeed five hours 


1) iring ther first week 1?) Miami | 


the Guile Henry Preliminary Diagnost c Test n Sentence Struct 
menus oft this Test 1f Was possible to discovel thre stud nts who Wwe 
weak in sentence structure and to identify their individual weakness: 


T Test eovers eieht principles ol se 


measured two or more times, Kach 


nal the hiehest possible score Is twe 


FRESHMEN IN SENTENCE 


s conecrned. The average time } 


hive rsity, 300 freshmen were 


ntence structure, each of which 


test item has a value of one pon! 


nty SIX points, The Test iS 


; by the right minus wrong technique. In Table Il are found the p: 
eular prin iples of sentence structure ineluded in the test The seor 
iN of the 550 freshmen tested in the preliminary survey are shown in Tabk 
A An inspection of Table I shows that the college freshmen differ 
a rreatly in ability to apply principles of sentence structure. Four st 
dents attained pertect Seores, while three stucle nts attained Zero Ser 
+ TABLE I 
Si ‘ 50% ( MEN OP PRELIMINARY TI IN SENTEN( Sree 
‘ le 11 14 
14 ( 
6 
6 17 
1 
14 
110 


| 
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hree others attained negative SCOTCS, This rang seores represent 
id of at least Six grades In achiever lit. The standard for h v 
seniors was not attained by pereent of the lleve freshmet 
pereent fell below the standard for the ninth o icle Which marks 
ist vear of the junior high sehool; and 114 pereent did not do as 
s the median pupil in the seventh grade, the beginning vear of the 
high school, 
In order to Improve the situation revealed by the prelim ‘ ‘ 
‘ im ot remediation was organi ed for th 162 reshme fell 
i score of sixteen, which is the median seore for the twelfth erad 
this number, twenty-seven had withdrawn before the final test was 
several weeks later: henee, complete data were available for only 
students. It is with the latter group, who will be referred to her 
TABLE II 
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112 OF FDICATIONAL RESEARCH \ 
te emecdial students that the this point « 
he 1 | S organized on a ndividual and self-adm | 
HWISIS \! ittempt was made to render each remedial stuck 
HSCIOUS s particular weaknesses bv an an IVSIS his own te 
jee parper Furthermore. each weak student was encouraged to keep a recor 
ol sown difficulties after these had been identified Individual reeor 
of shortcomings for certain students revealed through this method 
sis are presented in Table 
es \ study of the error data exhibited in Table I] shows a number 
significant faets. One is that difficulties in sentence structure ar 
dividual and speertty This point ts revealed in a number of ways. First | 
errors were made in applying only three of the erght principles by 
the ts represented in the table Second, the students vari 
, ereatl n the number of the difficulties encountered. Student 10. f | 
example, encountered difficulty in applying only four of the principles 
vhile Student 20 experienced difficulty in applying seven of the pring 
piles Third, the m neiples ol senience structure whose applieation causes } 
cliftic ilty or the same rot students, did not always involve tI 
sume individuals Thus, while four students encountered difficulty 
a Cie of items 6 and 7 onl two of the same students made errors in bot 
7 tems Kourth. the students who made the same number of errors di 
"= not always make the same errors. Although Students 40 and 110 mad 
2 five errors each, o1 ly three of the errors were made by both 
The marked variation in the extent to which the eight principles o 
aes. sentence structure had been mastered bv remedial students constitutes 
n a second revelation ot the data exhibited in Tabl I] This statement 1s 
oy well substantiated by the error quotient data for the pre liminary test 
The error quotient in caeh case Was found dividing the r ol 
errors made in applying a particular prineiple by the number of chances 
or making errors in the application of that prineipl The faet that | 
the error quotient considers frequency of mistakes with relation to the 
number of opportunities for making mistakes makes it a much more valid 
ind significant measure ot the seriousness of error than does a mer 
eount ot errors The erro quotients for the preliminary test show that : 
a the error hazards involved in item 1, for example, as compared with the 
5 error hazards involved in other items, were approximately of the follow | 
a Ing ratios: with item 3. two to one: with item 5, three to one: with iten 
i 6. four to one: and with item 8, fourteen to one 


te. 
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rhe self-teaching and the individualization of the follow-up work were 


A Niude Workbook n Seoptenece 


i possible through the use of 


in which the material is organized in a way that makes | 


crure, 

«ible for each student to seeure teaching and practice on the Items 
ch give him diffieulty. The work was well motivated due to the fact 
} + each student was made to realize that mastery was his individual 

sponsibility. Regular class per ods were scheduled for the twenty-five 


kest memibe rs ot the re medial gvroup. During the ¢lass hou the 


vients were cnceourart d to ask the te acher for he Ip in learning to apply 

principle ot sentence structure which the self-teaching mate! | 
e workbook did not make clear. The remaining students in the reme dial 
' up did then work outside of class. They were fre however, to come 
the office of the director of remedial instruction tor help whenever they 
; t in need of it The practice exercises were scored by the students 
| emselves. Correction keys were made available for this purpose when 


the students had eXxereises ta seore, 


The amount of improvement resulting from the remedial work was 
measured by the Guiler Henry Retest Ny Niructure Tl Is Test 
vas the equivalent of the preliminary test in content and in difficulty 
rhe passing score on the retest was made several points higher than that 
for the preliminary test in order to counterbalance the loss of ability 
vhich is likely to oceur after intensive study and practice have ceased 
TABLE 
IMPROVEMENT MADE By 135 REMEDIAL STUDE? s EN 
} 
14 8 ‘ 
12 ‘1 
2 2 
18 
rota 
2 
1 0 l 
2 1 
Tota 135 
Me 12.03 
\verace 9.94 
(vera Number of I 
Which Ex Ma 
I im ary test 7.99 
Final test l 
‘Guiler, Walter S., and Henry, Ralph L 1 Student Worlkboo 
; Structure: A Plan for Individualizing the Study of Sentence Structure H 
' Ohio: Hill-Brown Printing Co., 1928 
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If a student failed to pass the retest, he was required to work on t 
unit until he could give satistactory evidence that mastery had_ be: 
attained Table III, together with the last two columns of Table | 
records the amount of improvement that was made. 

\ study of the data contained in Tables II and II] shows that mark: 
improvement in ability to apply principles of sentence structure was mad 
by the 135 remedial students. This statement is well supported by thr 
types of data: (1) The error quotients in the final test were much low: 
than those in the initial test, the average quotient being reduced froy 
302 to 059. Tn all, except one, of the eight principles listed in Table TI 
the error quotient in the final test was reduced below .1; in four of t} 
principles the error quotient was reduced below .06; and in two of th: 
principles the error quotient was reduced below .03. (2) The averag 
number of principles in which errors were made was reduced from 7.99 
in the preliminary test to 1.53 in the retest 3) The median student 
score was inereased from 12.03 in the initial test to 23.98 in the fin: 
test. Interpreted in terms of the grade standards given in Table I, this 
gain in scores means that the median achievement of the 135 remedia 
students was raised from less than tenth grade ability to a standard whic! 
is far bevond that attained by the typical college freshman. When in 
dividual scores are considered, it is found that all of the students receiv 
ing remedial instruction attained the standard for their grade in th: 
final test; in faet, the lowest score made by any of the remedial students 
in the final test was six points higher than the best score attained by 
any of these students in the preliminary test. 

The following summary and coneluding statements seem justified by 
the data that have been presented. 

|. Ability in sentence structure is a composite of ability to apply 
several specific prineiples in the determination of the structural correct 
ness of sentences; for this reason, learners may be expected to encounter 
difficulty in the applieation of one or more of these principles. 

2. The college freshmen included in this study varied greatly in their 
mastery of the field and in their mastery of specific prineiples. The 
score of the best student in the preliminary test was many times that of 
the poorest student. This difference in scores represents a range of at 
least six grades in achievement. 

3. Several of the students manifested outstanding ability in sentence 
structure. Of the 350 students included in the preliminary survey, four 
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ide perfect scores and 142 students, or 40 percent, attained scores 
ich were higher than the median seore for college freshmen. 

$. Many of the students exhibited marked weakness in ability to 

ticize the structural correctness of sentences. More than one-fourth 

the students fell below the standard for the ninth grade in the pre- 
minary test and more than one-tenth of them did not attain the stand- 
d for the seventh grade. 

5. Comparatively few principles of sentence structure offered diffi- 
ilty for any large proportion of the students. Only one-half of the 
ght principles caused difficulty for as many as one-third of the students. 

6. The students manifested marked individuality in the types of 
rors that were made. This fact seems to indicate a distinct need for 
dividualized remedial instruction. 

7. Marked improvement in ability to use discourse that is structurally 
irrect may be expected when a remedial program first discovers the 
pecifie principles whose application is difficult for the group and for 
ndividuals and then provides self-teaching and practice materials of 


types definitely suited to individual needs. 
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AN ANALYSIS OF ALGEBRA WORKBOOKS 


IMOGEN ADAMS AND Rosert D. Cont 
University of North Dakota 

Every biennium sees the appearance of some new idea or device 
the edlueational field Intelligence tests, achievement tests the project 
method, contract schemes to individualize instruction, the socialized reei 
tation—all of these and many others have passed through the stages « 
enthusiastic acceptance or use, critical evaluation, and finally a prope 
placing in the realm of things edueational. Of late. great interest has 
been evident in the preparation and use of workboeks and other supple 
mentary class material. We are passing through the stage of enthusiasti: 
acceptance and ust The purpose of this present investigation is to ex 
amine critically the contents ef nine algebra workbooks to determine th 
amount of drill material ineluded under the various topies recommended 
as desirable for the ninth-grade or first vear course in algebra. 

It is, of course, realized that algebra consists of more than incessant 
drill upon mechanies—the particular aspect treated in this study. Prob 
lems, for example, and algebraie symbolism, do and should receive atten 
tion ina first vear course, Moreover, eertain phases of the subject hav 
ing peculiar social utility—the graph, the formula, and the equation 


receive attention in the workbooks, Analyses of the treatment of all these 


phases of first-vear algebra have been made and will form the basis for 
future articles. If, by means of workbooks, mastery of the mechanical 
skills can be acquired more readily and more quickly, time may be saved 
for wider applications of the subject which have greater information and 
utilitarian value. It is a consummation to be hoped for. 

There are at present nine first-vear algebra workbooks available for 
use. The natural first step in analyzing their suitability for a given 
classroom situation is to ascertain the purposes for which they were con- 
structed Table I, therefore, gives the aims of each workbook as stated 
by the authors. We see that such books may be expected to be of the 
greatest service in measuring the achievement of pupils, in providing 
drill material for classroom use, in supplementing the textbook, in diag- 
nosing and caring for individual differences, in recording pupil progress, 
in developing speed by furnishing time limits, and in saving pupil and 
teacher time. Eight other minor purposes are not listed. Naturally 
enough, in the different workbooks, the authors have not stressed equally 
ach aim. Therefore, before deciding upon a book, teachers should study 
the purposes as given by the writer and then examine the book carefully 
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see whether the purposes are actually earried out by the material in 
» hook. The analyses here presented should be of considerable assist 


so far as drill upon mechanics ts concerned. 


TABLE I 
Arms oF NINE Fimst-YEAR ALGEBRA WORKBOOKS 


Workbooks 
\ ( D +t F GH Total 
Measure pupil achievement x x x x x x x x . 
Furnish drill material x x ‘ x x x x 7 
Supplement the text x x x x 
+ Care for individual differences... x x x x x x f 
Record teaching progress. . x x x x x 
Furnisl time limit x x x 
Diagnose pupil weaknesses x x x 
e Conserve pupil and teacher time x x \ i 
Develop accuracy x x x x 4 
Stimulate interest x \ 
11. Correct difficulty of pupil x x 2 
» Provide material for class period x x 2 
Furnish reviews x x 2 
Letters refer to the following workbooks 
CBA Hurdle Tests for Elementary Algebra, New York Rand MeNally & ¢ 1924 
lard: Twentieth Century Practice Exercises and Objecti Biret-} ‘ 
ywwiler, Indiana Benton Review Shop, 1929 
Yeingst Practice f reises i bra St. Louis, M Webster Publishing 
Goff-Mirick-Mullins and Test B Ele far) Live Evanstor 
Peterson & Co., 1929 
Smith-Reeve-Morss Exerciaca and Tests Th OQOuadratics New York 
Ginn & Ce., 1926 
} Fowlkes-Kingsbury-Goff Work-l New York Ma ‘ 
{ Schorling-Clark-Lindell Instructional Tests 1 a ith G y k New ¥ k 
World Book Co 1925 
Mfvers-Thomas-Persing. Work Book in Algebra, Part I. Clevelar Harter Pub. Co., 1927 
Hart Dia afi Tests and Remedial Drills Fi hra York ID. ¢ 
Heath & Co., 1929 


For the purposes of this study ‘‘mechanics’’ refers to those exercises 
which designate exactly the process to be used in solution; that is, the 
mathematical condition is expressed without an) degree of 
The term ‘‘abstraect problem’”’ is a 


eonnotation 


except that which names the process. 
A ‘*»yroblem,”’ on the other hand, or ‘* verbal probl m?’ would 


synonym. 
use of judgment, 


refer to an exereise which demands interpretation, the 
or understanding of a verbal statement. For example, ‘‘Solve for X: 
Ox 9 14°’ is classified as mechanics “Express in words A 

It is of course realized that an exercise in 


is classified as a ‘‘ problem.”’ 
‘problem’? to the pupil if he is uneertain 


‘‘mechanies’’ may actually be a‘ 
f the process indicated, but it seems necessary to 


in his interpretation 0 
Each exer 


make some arbitrary distinetion as a basis for classification. 
cise is classified under the highest ability involved: for example, ‘* Add 
3b ba 2. 2b 4a —c’’ 1s elassified under ** Add two or more pols 
nomials,’’ not ‘‘ Add to zero,’’ ‘‘ Add two monomials with like signs,’’ or 
Add two monomials with unlike signs.” 

The specific skills or topies in mechanics under which the drills in 


algebraie technique are classified are listed below. The topies are taken 
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Add twe monomials with like signs 
Subtract a monomial from another, 
both having like signs 

Find the product of two monomials 
with like signs 

Divide a monomial by another, both 
having like signs 

Mentally multiply the sum and dif- 
ference two terms 


lentally square a binomial 


Mentally square a polynomial of 
three or more terms 


i negative parenthesis, and 


evaluate an algebraic expression 
Change the subject of a formula 
Solve a linear equation 


Check the solution of an equation 
Solve a system of equations by using 


Solve a system of linear equations 
by the most convenient method 
Solve a quadratie equation by fac- 
toring 

Solve a quadratic equation by fer 
mula 

Solve a quadratic equation by ex 
tracting root of both members 

Add two or more polynomials 

«wk a result in addition 

tract from zero (counting each 
mus one 

Multiply a polynomial by a poly 
nomial 

Divide zero by a number 

Divide a polynomial by a poly- 
nomial 

Find a monomial faetor 

Factor a trinomial square 

Factor an expression by grouping 
terms 

Factor an expression which is the 
sum or difference of two eubes 
Find the least common multiple, in 
cluding the least common denomi 
nator 

Combine by addition or subtraction 
i number of fractions 

Change two signs of a fraction, or 
cheek signs of a fraction 

Multiply two or more fractions hav- 
ing polynomial denominators 
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Add two monomials having unlil 
signs 

Subtract a monomial from anotlh« 
with signs unlike 

Find the product of two monon 
with unlike signs 

Divide a monomial by anothe 


signs unlike 


Mentally multiply two binomials 
the form ax +- b ex 
Remove positive parenthesis, ar 
simy lify 

Evaluate a formula other than tr 


onometric 


Simplify a series of arithmeti 


operations 


Insert a negative or a positive 
parenthesis 

Solve a system of linear equations 
hy substitution 

Solve a system of equations having 
au linear and a quadratic function 
Solve a quadratic equation by com 
pleting the square 


Solve a quadratic equation by any 
convenient method 

Collect similar terms in a series 
Subtract a polynomial 

Check a result in subtraction 


Multiply a polynomial by a mono 
mial 

Check a result in multiplication 
Divide a polynomial by a monomial 
Check a result in division or multi 
plication 

Factor an expression which is the 
difference of two squares 

Factor a quadratie trinomial 
Form a trinomial square from an 
incomplete quadratic 

Reduce a fraction to lowest terms 
Change a fraction to equivalent 
form 

Combine integers and fractions of 
the form a + 1/b 

Multiply two or more fractions hav- 
ing monomial denominators 
Multiply two or more fractions hav- 
ing mixed denominators 
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Multiply by zero 61 Divide a fraction by another both 
Divide a fraction by another, hav having monomial denominators 
ing mixed denominators 62. Divide a fraetion bv another hav 
Simplify a complex fraction, Or : ng polvnomial denominators 
series of multiplications and divi 65. Clear an equati f fractions 
sions of fractions lear and solve 
Solve a lite ral equation 67 Solve an irrational equati 
s. Solve a proportion 69. Transform a proy 
Express or simplify a ratio 71. Find a numerieal square root 
Extract the square root of a pols 73. Simplify a radical 
omial 74. Rationalize a radieal or a rad 
Change a radical expression to om denominator 
having fractional exponents 76. Chang an expression with fra 
- Combine similar radicals tional exponents to one with rad cal 
"S. Find the product of two or more f 
radicals 79. Find the quotient of two or more 
. Solve a system of linear equations radical expressions 
with three or more unknowns 81. Plot a point (or identify a point 
| S Construct a bar or a reetangular 82. Construct a cirele graph 
graph s4 Construct a formula grapl 
Construct a curved or broken line 
<6. Draw the graph of a linear equation graph 
88. Interpret a graph 87. Draw the graph of a linear system 
8 so. Express the facts for, and form an of equations 
equation involving trigonometric 00, Use a trigonometric table 
y functions, or solve a trigonometri 01. Raise a monomial to a power other 
equation than negative, fractional or zero 
Extract a cube root ofa polynomial Extract a root of a monomial 
5. Use the imaginary (i) 94. Express a coefficient and root as a 
. Remove signs of aggregation and complete surd 
combine terms Remove signs of aggregation and 
8. Simplify a number with a negative, solve equation 
fractional, or zero exponent 99. Extraet the square root of a bino 
LU Differentiate between equality, iden mial surd 
titv, and impossible statement 101. Find the highest common factor 
Solve a system of literal simultane 102. Combine by  additior including 
ous equations hoth negative and positive signs) a 
104. Raise a binomial to a higher power row or column of monomials 
than the seeond | A pplication of the 105, Draw the graph of a quadratic. 
hinomial theorem ) 106, Arrange terms of an algebraic ex 
7. Solve a system of quadraties pression In descending order 
109. Evaluate a trigonometrie formula 108. Form an equation from given roots 


for the most part from a list drawn up by W. R. Leuck' based upon the 
Report of the Committee on Reorganization of Mathematics in Secondary 
ation and Thorndike’s The holoau of Ala bra. Additional topics 


which appeared in the workbooks were included if they appeared in the 


grade course drawn up by Reeve.? Here 


list of objectives for the ninth- 
after these skills will be referred to by number rather than name. 


1 Leuck, W. R. An Analysis of Certaim of Te rthooks in First Year 
tlgebra. (Unpublished master’s thesis. on file at Library of University of North 
Dakota). 

> Reeve, W. D. ‘‘ Objectives in the Teaching of Mathen aties,’’ The Mathematics 
Teacher, XVIII (November, 1925), pp. 385-390. 
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TABLE Ill 


\ CERTAIN ALGEBRAIC PROCESSES IN MECHANICS 
NINE First ALGEBRA WorkKBooKs 


Workhooks 
D } I G H 


124 Loe 24 128 f 
{ iv 14 24 41 2 
i 7 124 4 41 ’ 
M il 24 124 7 
i 34 17 j 
is f 14 f 1 
¢ 14 68 1 27 
2 
if 19 104 2 1 
77 13 69 17 
114 28 11 154 1 | 
i 131 14 ! i 72 1 | 
E 24 
4 
is 64 Is 
1 
1 
12 
i 44 104 7 7 7 7 
) > 
i if 71 116 2 : f 2 
i 98 is 148 is 
i i 7 72 12 14 6 6 2 
i 28 14 
2 i 11 84 131 17¢ 
14 0 1 } 
1 78 23 29 
‘ f i i 11 102 1 232 
is 78 { 
f 78 1 
¢ 7 54 5 16 7 
3 7 if 20 9 2 
f 2 4 14 
61 18 is 52 2 a ‘4 
11 ? 12 9 
f 2 2 1 ) 25 
21 28 42 47 24 
4 


2 
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TABLE III Continued 


AMOUNT OF DRILL ON CERTAIN ALGEBRAIC PROCESS! N MECHANKI 
NINE First YEAR ALGEBRA WoORKBOOKS 
\\ ork be k 
Jf vi 2 t l 
8 
ee 4 
2 
4 
i is 144 
4 } 
4 2 13 11 
42 2 11 
17 
l l 11 
I 
l 4 
a4 2 
1 1 2 
67 ( 12 
1 2 1 
4 18 12 64 2 2 i4 
7 62 104 
4 
18 
0 
) 92 154 19 14 
2 l 
18 
149 
0 
als [73 1626 S18 i1 l 144 i! 


The amount of practice given in the 109 types of mechanies ineluded 
in the nine workbooks is summarized in Table III. It will be seen that 
workbooks differ greatly, (1) in the total number of exercises in mechan- 
ies, (2) in the number of types of exercises in mechanies, (3) in the de 
gree to which practice is concentrated, and (4) in types receiving par- 
ticular emphasis. The total number of exercises in mechanics varies from 
the minimum of 1490 in the ease of the Schorling-Clark to a maximum 
of 5710 in the ‘Smith. Others rank as follows: Fowlkes 1553, Goddard 
1636, Myers, 2232, Hart 4131, Hurdle 3373, Yeingst 3444, and Goff 3818. 

It is evident that no pupils should be asked to solve 5710 exercises in 
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mechanics in addition to those in his text. To require him to do so would 
greatly limit his opportunity to achieve the broader aims of the math« 
matics courses: there would be little opportunity for a development of 
the cultural or appreciational side of algebra, or the application of al 
vebraie principles to problem solution or to practical situations. The 
time devoted to the study of algebra must be wisely apportioned among 
several activities, with constant caution, as recommended by the National 
Committee on Mathematical Requirements, against overemphasis on thi 
mechanies. 

There is an obvious advantage, however, in having at hand more ma- 
terial for drill purposes that ean actually be used. There is then an 
opportunity for selection. This allows the course an elasticity which 
might otherwise be lacking. Again, a large number of exercises, if 
vraded or sealed even to a slight degree, will allow for adjustment to 
changing requirements of classes. 

On the whole the gross number of exercises in mechanics is not sig- 
nificant in itself. When considered in connection with distribution by 
topies, this gross assumes a greater importance. The minimum number 
of types cf mechanies is forty-one in the Hurdle; the maximum is seventy- 
six in the Fowlkes. The range in the others is: Goddard, fifty-six; 
Yeingst, seventy-three ; Goff, seventy-three; Smith, sixty-six; Schorling- 
Clark, forty-seven; Myers, forty-two, and Hart, seventy-three. 

If the workbook is adopted primarily for intensive class drill on the 
most important principles of algebra, then one should be chosen which 
has fewer, but carefully selected, topies and one which has many exer- 
cises under each topic. The Schorling-Clark and Hurdle workbooks best 
fulfill this particular requirement.’ If the workbook is adopted primarily 
for individual remedial work, then the greater the variety of topies of- 
fered, the more likely it will be that the teacher will be able to find the 
exact type of exercise which the individual pupils need. A number of 
the workbooks fill this need admirably: Yeingst, Goff, Fowlkes, and Hart 
offer seventy-three types or more; Smith offers sixty-six. Of course, 
a workbook may contain so many exercises as to be too cumbersome for 
convenience, or offer so few drill topies as to be quite useless. If too many 
topies are included, there is danger of including some of those which 
are of little value or no utility. For instance, Yeingst included 7 cases 

’The Myers’ contains mechanics under only 42 topies; but as it covers only the 


first semester’s work in algebra, it must be classified as containing a large number 
of topics. Part II of this series was still in press at the time this analysis was made. 
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the extraction of the cube root of a polynomial, and 51 eases of the 
xtraction of the root of a binomial surd. Both types have been ex 
uded by the National Committee from the course in algebra for grades 
ven, eight, and nine. On the other hand, if too few types are ineluded, 
any important and basic skills of algebra must be omitted. For ex 
mple, the Hurdle workbook makes no provision for the addition or 
subtraction of either monomials or polynomials as such—only as inei 
lental phases of other drill or testing. 

TABLE IV 
rics RECEIVING THE GREATEST AMOUNT OF DRILL IN THE VARIOUS WORKBOOKS AND 
NUMBER OF PRACTICES ON EACH 
Workbook 


A B Cc dD E F G H I 
1 53 86 32 122 159 
59 124 128 
; 79 144 I 61 
156 
49 232 
7 43 43 
60 
45 R3 134 7 
1 48 60 142 
682 46 195 104 
150 
497 119 286 502 77 69 
114 282 154 l 
4 
62 
41 46 71 
98 188 
44 92 5 96 151 
16 41 
45 67 136 110 f s4 131 17¢ 
2 
4 110 1 
55 46 
64 47 
6 198 94 142 122 {78 96 a7 
7 40 
74 144 
101 92 
96 60 
48 210 
2 95 92 154 147 
Total 1635 777 1676 1932 2574 737 758 Loe 7 


Table IV shows how much concentration occurs and which topies are 
emphasized mst in the various workbooks. We see that the Goddard 
hook has fift¥three exercises on Topie 1; the Goff, eighty-six, and so 
on aeross. The total number of exercises included in these topics listed 
are seen in the column of totals; in each case it is approximately half 
the total number of exercises given in the book. Drill is concentrated 
most in the Hurdle book, where four topics include approximately half 
the total number of exercises. Following in order come the Hart and 
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the Schorling-Clark which emphasize rather strongly certain topies. Thi 
ratios are seven out of forty-seven and ten out of seventy-three topies 
included in one-half the total number of exercises. The other books, wit! 
the exeeption of the Goddard, are about on a par as may be seen from 
Table IV, drill being concentrated slightly more in the Myers and the 
Smith than in the Fowlkes, Yeingst, and Goff. Drill is distributed most 
widely in the Goddard. 

We may consider it axiomatic that important topies should receive a 
greater amount of drill than those of minor importance. But what are 
the important topies? There is little agreement apparent in the minds 
of these writers as expressed in their books. Only one topie, ‘‘Solve a 
linear equation,’’ is found among the preferred group in all nine books 
The topies, ‘‘Solve a fractional equation’’ and ‘‘Faetor a quadratic 
trinomial”’ oecur in seven. Otherwise there is a great divergence of 
Opinion as may be seen in Tables III and IV. 

It might be questioned whether the importance of Topie 98, ‘‘Sim 
plification of numbers with zero, negative, or fractional exponents’”’ en 
titles it to second place as in the Yeingst, or whether the value of Topic 
105, ‘Draw a graph of a quadratie equation,’ is sufficiently high to 
warrant the fifth place (with 149 practices!) which the Hurdle work 
book allots it. Neither topie is listed by the National Committee as one 
to be emphasized in algebra for grades seven, eight, or nine. 

Although there is a great deal of difference in the difficulty of th 
exercises included under each type, no attempt has been made to seal: 
them for degree of difficulty. Nevertheless, based upon the close ex 
amination made necessary by this study, the writers are of the opinion 
that the Schorling-Clark and Smith quite consistently emphasize the sim 
ple r appleations ol every principle, while the others include exercises of 
too great difficulty. For example, Yeingst has included such problems as: 

Simplify: 4 
\ a” 


Extract the square root of: 


_ +. 
3 9 + 4 6 
Simplify: (a 3 
Extraet cube root: 27a° + 36ab? Sb 


The Hurdle workbook ineludes 149 exercises in graphing of quadratic 


equations, a number of which are of the type: 
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It remains to summarize the drill provided for under the headings 


‘*Radicals and Roots,’* ** Fractions,’* ** Checking Proeesses,’* Factor 
Ratio and Proeportion.”’ 

According to the Recommendations of the National Committee, the 
ork on exponents and radicals should be confined to the simplest material 
equired for the treatment of formulas. The Committee also recommends 
at the proeess of finding the square root of a number be ineluded, but 
at the drill should not be extended to the extraction of the square root 
‘a polynomial. If these suggestions were followed, it should not be 

necessary to give these topics a great deal of drill, certainly not as much 
s the 23.5 percent of the entire amount of drill in mechanies, as in the 
se of the Yeingst workbook. Exeluding the Yeingst, and the Mvers I 
which ineludes only the work of the first semester : the pereents of 
the various workbooks devoted to roots and radicals ranges from 1.5 pet 
ent to 10.5 pereent, the average being 6.9 pereent. Without question, 
the low utility of roots and radieals should limit the amount of practice 
on these topies. Even six percent seems a high proportion in view of 
the course outlined by the National Committee. The summarization of 
the results of the analysis of drill on roots and radieals is given in Table V. 
Again consulting the recommendations of the National Committee in 
regard to the teaching of fractions, we find an emphasis on simple cases, 
Due to the difficulty which almost all students of algebra experience in 
mastering the operations with fractions, a somewhat longer time ean well 
he devoted to this topic, and a larger amount of drill is necessary than 
is the ease with skills more easily learned. The pereent of practice ce 
voted to fractions varies from 2.5 percent in the Myers I to 23.9 percent 
in Hart. The average is 14.1 percent. The data are recorded in Table VI. 
Very little emphasis is given to checking solutions. Three workbooks 

do not mention checking or proving solutions. Myers devotes &.9 per 
cent of his practice to checking; in fact, he follows a consistent plan of 
requiring a check on some exercises of each type. Certainly all work- 
hooks eould profitably devote a larger amount of drill to the checking 
processes, rather than emphasize less useful skills. Table Vil shows 
clearly the lack of a satisfactory amount of drill in checking, although 
all types of checking are ineluded in this table. Of course it is not neces- 
sary that a workbook fill the need for checking drill, but considering the 
importance of this skill, it might be well for some space to be devoted to 
this topie in connection with those topics in which pupils make errors 


most frequently. 
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Percent 
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TABLE V 


Roors AND RADICALS 


Workbooks 
B Cc dD F G 
tO 12 ( 
4s 144 0 ( 
54 30 40 ( ( 
54 30 40 1 0 
12 40 28 24 2 
22 10 13 
42 2 ( 11 
42 2 
16 0 ( ( { 
101 92 12¢ 8 ( 
210 18 22 
51 0 0 ) ( 
73 81 198 12 152 22 
444 x18 71 1553 1499 
8 23.5¢ 10.5% 8.6% 9.7° 
TABLE VI 
DRILL IN FRACTIONS 
Workbooks 
B Cc Dd F G 
0 0 0 0 
14 0 0 1 9 
8 54 52 78 23 22 
0 { R4 ( 33 ) 
41 ‘4 116 102 51 22 
if 48 ( 78 0 0 
) 7? { 
7 56 52 24 16 7 
~ 7 16 20 9 4 
4 6 4 5 
2 0 0 2 1 1 
28 18 8 2 9 
11 22 12 4 0 
1 0 2 2 1 0 
20 21 28 42 47 24 
94 142 122 378 27 96 
$42 8391 548 878 188 
444 3818 5710 1553 1490 
29.9 11.4 14.4 15.4 15.1 12.6 
TABLE VII 
DRILL ON THE CHECKING PROCESSES 
Workbooks 
B Cc dD E F G 
10 9 114 282 1 0 
( 0 4 0 0 0 
{ 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 
10 0 126 282 11 0 
1436 3444 3818 5710 1553 1490 
6° 0% 8.2% 7% O% 
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19 199 
37 2232 2232 
H I 
0 
0 4 
76 0 232 
0 
0 
| 
{ 
198 55 | 
2232 4131 
10.8 2.5 23.9 
i \ H I 
‘ 0 154 150 
15 0 
0 0 0 
0 20 0 
a 0 10 0 
( 199 
3373 2232 4131 


L932 {NALYSIS OF ALGEBRA WORKBOOKS 27 


TABLE VIII 
DRILL ON FACTORING, RATIO, AND PRopoORTION 
Workbooks 


4 B ( D ( H I 
62 32 5 2 82 68 151 
‘ 24 27 57 72 l 14 t t 
38 23 45 8 +1 7 72 77 
‘7 ( 2 28 14 
48 94 67 136 11 te &4 131 17¢ 
19 ( 26 
28 
8 0 ) 0 ‘ 
7 ( 0 27 
tal 218 149 369 354 lf l 221 277 ‘ 
al 
Mechanics 3373 1636 3444 3818 5710 1553 149 2232 4151 
ent 6.5 9.1 10.8 9.3 2.8 9.6 14.5 12.4 13.1 


In Table VIII are included all exercises in ratio, proportion, and 
factoring. It must be borne in mind while examining the table, that 
there is some disagreement among authors in regard to just what con- 
stitutes a “‘proportion.’’ Some inelude the solution of proportions 
inder the solution of fractional equations, in which each member of 
the equation is a fraction, and make no mention of proportion as a sep- 
arate topic. When such has been the ease, the writers have classified 
such a problem simply as fractional equations. The table, then, in- 
cludes only such exercises as the authors designated as ‘‘ Proportion’’ 
under the topie proportion. Even with this limitation, the distribution 
of drill is more uniform than that of the other groups so far examined. 
The minimum is 2.8 percent in Smith; the maximum is 14.8 pereent in 
Schorling; and the mean is 9.8 percent. 

In general, then, it may be stated: (1) The workbooks vary greatly 
in identity of topies receiving emphasis; (2) several show poor dis- 
crimination in the distribution of drill; (3) the recommendations of 
the National Committee have been flagrantly disregarded in a number 
of eases, but on the whole its influence is evident. 

Each of the workbooks has individual unique features. The outstand- 
ing feature of the Hurdle workbook is, as the name implies, the arrange- 
ment of the material in tests of graduated difficulty, designated by ‘‘C,”’ 
‘*B,’’ and ‘‘A.’’ Upon passing of the ‘‘C’’ test with a perfect score, the 
pupil attempts ‘‘B,’’ which contains exercises and problems similar to 
those in ‘‘C’’, but of greater diffieulty. When he passes **‘B’’ with a per- 
feet seore, he is permitted to try ‘‘A’’. The chief objection to this work- 
book is the fact that emphasis is poorly directed, and that many im- 
portant topies are not included. 
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In the Goddard workbook the page arrangement is attractive, but th: 
exercises themselves have no great value. There are no alternative forms 
ho sted voals, no record ot pupil progress The ingst book Col 


tains too many exe reises of the type discouraged by the National (‘om 


mittee. Too large a proportion of the total number of items is devote: 
to radicals ind roots The Goff workbook Is we 1] organized and follows 
its plan consistently The two forms of each group of exercises Inereast 
its value It offers a wide variety of problems and reviews. 


The Smith contains a greater number of items than any of the othe 
hooks. In the main, the exereises are simple, well arranged, and conform 
to the requirements of the National Committee. There are two forms 
of each group of exercises. The book is attractively bound, with allow 
ance for sufficient space tor the work of the pupil as well as for the an 
swer determined. Seoring is objective, and answers are to be arranged 
in columns. <A large number of the exercises are multiple choice or true 
false. Of particular interest are the exercises on distinguishing betweer 
equation of condition,’’ an **inequality,”’ and an ‘‘identity.”’ This 
workbook has the best exercises in recognition of terms, prineiples, and 
algebraic translation The graphs are pre sented effectively. 

The Fowlkes book is printed on a poor quality of paper and is bulky 
in proportion to the number of items ineluded. The binding is too rigid 
for econventence of the teacher and pupil, The Schorling ( ‘lark workbook 
is unique in that it prevides the pupil with goals which have been vali 
dated by experiment. It is compact and well printed. The pupil does 
not write his results in the booklet as is the case in other workbooks. but 
uses the book exereises over and over again until he reaches the desired 
goal. Pupils seem to prefer this form of workbook, probably because of 
Its convenient size and suggested goals. 

The Myr rs book is unusual in that it attempts to teach the processes, 
whereas other workbooks specifieally state that the process must be thor 
oughly taught before using the book for drill or testing purposes, It 
makes a very careful analysis (based on Therndike’s analysis of the learn- 
ing process) of each and every step in any particular process; each step 
receives minute explanation and specifie drill before passing on to the 
next. Another point of difference between the Mvers and the others is 
the order of presentation. Subtraction is not mentioned until after the 
completion of addition and multiplication. The book is best suited for 
use with younger pupils; only a small proportion of the pupils in the 


average ninth-grade algebra class would find it necessary to devote SO 
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teacher using the workbook than it does on the workbook itselt 
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wh time to the simplest of the fundamental processes. It might well 
used for remedial work with a pupil whose absence had eaused him 
miss class explanations. 
The Hart is an excellent workbook providing definite remedial drill 
It also includes a great deal of drill on those parts 
There 


lowing each test. 
arithmetic most often causing errors or difficulty in algebra. 
re ninety-two tests, with a large number of exercises to be used for 
omedial work. Although particularly adapted to the Wells and Hart 
\lgebra, it ean be used effectively with other texts 
The degree to which a workbook fulfills its aim depends more upon thi 
or 


pupils 


nstanee, one of the purposes of the Hurdle hook is to group th 
utomatieally according to their ability in algebra But if the teacher 
‘onores the instructions in regard to the passing of each ‘hurdle’? with 


| perfect score, this aim could not be realized. In the following analysis, 


however, whenever there is a probable attainment of the aim if the in 
struetions are followed, the workbook has been eredited as fulfilling 
that aim. 

If properly used, the Hurdle tests certain) would measure pupil 
It 
eares tor individual differences by offering tests on the same topic, and 


n three levels of difficulty. It furnishes additional material for use in 


achievement. would furnish drill material, would develop accuracy 


the elass period, and would rank pupils if instructions were ¢ai ried out. 

As the only aim stated in the Goddard workbook is that of furnishing 
a time limit. and these are indicated in the case of each exercise group, 
it must be eredited with fulfilling its aim. Of course, a teacher might 
adapt it to aims of her own, but the author suggests none 

The Yeingst does not truly measure pupil achievement, for the exer- 
cises themselves are not valid; no standards or goals ar suggested ; and 
there is no time limit indieated. It may, however, be used to supple ment 
textbook material for class use and home-work assignments. It might 
conserve teacher and pupil time in actual writing of the tests or scoring 
of the results, but the inclusion of material which is of very little sig 
nifieance in the modern algebra course might result in the wasting of 
more time than is conserved by the other features of the workbook. 

The two forms of the Goff exercises aid in measuring pupil achieve 
ment ; 


they furnish inventory tests, drill material that is well chosen 
and well arranged, with a time limit; and they diagnose pupil weakness. 
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The Goff workbook fulfills its aims to a greater degree than a number o 
the others; incidentally, its aims are most worthwhile. 
Phe Smith furnishes drill material most abundantly; it measur 


pupil achievement Dy means ot the two forms fer each group of eXe 


eises: tf irnishes a time limit and should develop accuracy ; it con 
sistently emphasizes the algebra most useful in science and in practica 
worl We must agree that the Smith, to a large extent at least. fulfill 
its stated ms 


The Fowlkes book can hardly be said to diagnos pupil weakness, but 


can be used to supplement a text It records pupil progress to som 
extent, and may be used to eare for individual differences. 

The Sehorling-Clark hook is probably the most suceessful in caring 
for individual pupil differences beeause of the suggested goals, estab 
l hy experimental procedure. The pupils reeord their own progress 
The number of topies ineluded, howeve r, as in the ease with the Hurdk 
(STS, IS comparatively smal] 

The Myers workbook furnishes a basal text and might act as a sell 
teacher, sinee it supplements the material of the te xt. It seems less sue 
cessful than some of the others in measuring pupil achievement and in 
caring tor individual differences. The illustrations and explanations 


may be effective in stimulating pupil interest. 


There is ample provision in the Hart workbook for the measuring of 


pupil achievement and the caring for indiy idual differences. The remedial 
drills should be a valuable aid to the teacher in developing accuracy 
Limits of time are designated. There are means provided for recording 
pupil progress 

Certain cautions are necessary in the use of any workbook: one ean 
not expect anv and all algebraie ills to be eured by a dosage of work 
books without any pre liminary diagnosis or symptoms. Devices of this 
kind are not unfailing cure-alls for the weaknesses and shorteomines of 
algebra, although they may furnish, if wisely used, a means for over- 
eomime some of the i weaknesses and shortcomings. The re must be a 


earetul consideration of eélass and individual needs before i workbook 


Is Sf lected. and fie hook seleeted that vives promise of meeting these 
needs Ihe enre ful inal SIS ol each hook that is made in this study 


should aid in Wise seleetion. 


\ very practieal use for these books would seem to be individual drill 


upon the CSS well learned processes by th: particular pupil who does 


| 


{NALYSIS OF ALGEBRA WORKBOOKS 


know them. Thus, they may help in the app! 


rmula ot *“ pre-test, teach, test the result lap procedure, t eh nel 
est again to the point of actual learning For example. some of these 
ks provide a practical method of pre-testing as well as for second 
sting. Or standardized tests might be used for these pu OSS Sines 
drill exercises in many eases are grouped under fairly definite head 

nes drill may be given upon isolated algebraie skills 
if n workbooks 


from the above that assignments 


It mas be inferred 
eed to be made just as earefully as am other assienments. One eannot 
ehtfully assume that pupils will, of their own volition 


he numerous exercises given in workbooks to find remedial 
This is the teacher’s duty 


specifie weaknesses. 


In conelusion, attention should again be ealled to the faet that this 
nalvsis of workbooks deals sol ly with their POSSIDITITIeSs in irnishing 
Iril upon mechanies : their use ith the teaching ol proble ms 
symbolism as well as of the graph are not imeluded, but remain as the 
asis for further study. Rightly used, workbooks seem to have a legit 
nate place in algebra instruction. This use, however, will vary with 
the individual teacher and elass. Wrongly or unskillfully used, they 


represent simply another edueational nostrum, the use of which may do 


more harm than good. 
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METHODS OF CALCULATING AGES INCLUDING A NEWLY 
DEVISED SLIDE RULE 
JUNE CONSTANTIN} 


lowa Child Welfare Research Station 


State University of Iowa 


=f a IN praetieallyv all schools reeord ecards are kept for each child: group 

= tests of achievement and intelligence are administered, and age-gracdk 
é distributions made All of these activities require the laborious task of! 


computing ages either by the age-old preeesses of arithmetic or by th 
use of some short-cut device. The growth of educational research bu 


reaus in the past ten vears and the resulting increase in the use of edu 


ee: cational measurements has been phenomenal. 

3 The questions which race the school or research worker are: (1) How 
old were the members of this group on a certain date? (2) When will 
this person attain a given age? The slide rule to be discussed was con 

ae. structed to solve either of these problems with the following eriteria in 

i: mind \n adequate device for computing ages should satisfy the fol 
= lowing eriteria: (1) it should be rapid; (2) it should be accurate; (3 
acy, it should give the ages to whatever degree of aceuracy required; and 

: +) it should answer either of the above questions with equal ease. 
Since the research worker generally USCS a thirty day month, it is 
possible to use equal divisions on all the seales. In order to simplify 
the matter further a table of vearly inerements was devised. <A _ seetion 
of this table (Table 1) is given below: 
TABLE I 
YEARLY INCREMENTS 
Year of Measurement 
Year of Birth 1929 1930 1931 1932 1933 1934 
1922 6 7 8 9 10 1 
7 ) 10 
1924 ‘ 5 6 7 8 9 
192 ; 4 6 7 8 
2 3 4 6 7 
iS 1927 1 2 3 4 5 6 
0 2 ‘ 5 
1929 0 1 2 3 4 
1930 0 1 2 3 
At first glance there is a consistent error of one year in this table. This : 
was done purposely as the problem then resolved into one of always add- 
ing the increment as shown on the instrument to the yearly inerement. 
That is, two persons born on June 3, 1909 and December 4, 1909, re- 
iy spective ly, would have on September 29. 1930 an age of twenty plus the 
tht amount on the seale. The inerement added for the former would be one 
132 
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ear, three months, nineteen days; for the latter nine months, eighteen 
vs. If actual year ages were taken the latter would have been twenty- 
ne vears (thirty minus nine) less two months, twelve days. It is gen 
illy accepted, however, that consistent repetition of an act produces 
mental set which is more conducive to accuracy and speed than the 
ifting back and forth between two activities. Henee, it is better to 
dd consistently since addition is the fundamental arithmetic process. 
The ealeulator is made on the order of a very simple slide rule with 
our seales, two of which are on a center slide. In attacking a specifie 
rroblem only two of the four seales are used at one time. Thus, if one 
tests forty children on November -15, 1930, and wishes to record their 
ives, place an end point of the center slide above 11-15 on Seale A 


Figure 1). This is all the setting the instrument requires. A child 
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FIGURE 1 


born on April 1, 1922 is seven (1930 minus 1922 minus 1) years plus 
one year, seven months, fifteen days of age. To obtain the increment 1-7- 
1D look on Ss ale B above 4-1 (April 1) on Seale A. The point is mid 
way between 1-7 and 1-8 or 1-7-15.) A child born on March 23, 1906 is 
twenty-three (1930 minus 1906 minus 1) vears plus one year, seven 
months, twenty-two days. And so on for all children born before Novem- 


ber 15. For those born after November 15, set the other end point of 


FIGURE 2 


the slide above 11-15 (Figure 2) and proceed in a like manner using th: 


increment from Seale C. A birth date of December 8, 1915 gives an age 
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while six months, sixteen davs is seven months. 
The sccond question may be answered in a similar fashion by usine 
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One night Well 
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Numerous tests have 
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ae. *The Young Calculator is built tM full years and full months : 
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The time required and errors mad by each ot the SIX S iby ets in eom 


iting fortv ages by the methods listed are given below 


M 
7 
12 l 

‘ 11 l 
14 
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The test consisted of a list of forty birth dates for which the age was 
to be computed for a given date, June 15, 1930. The birth dates wer 
taken at random from record ecards. June 15 was chosen sinee there 
would then be even ehanees of having to borrow months or davs in using 
rithmetie. 

From the above results, it is evident that the Enelehardt-White Cal 
eulator is neither rapid nor accurate. A different setting is required for 
every age caleulated It gives ages only to the nearest first of ar vy month 
Kkven the degree or accuracy shown above was 01 ly obtained thie 
operators giving a most strict attention to the relation of each birth 


date To the first ot a month. 


he ease of arithmetic is practically the sam It was neither as 
rapid nor as accurate in most of the trials. It is necessary to borrow in 
subtracting in some eases and not in others And on the whole it ean 


never be done mechanieally pertect 
A comparison of time and errors in using the Young Caleulator is 
not necessary since the ages are given only to the full month, whereas 
the slide rule gives any desired accuracy. This restriction is important 
due to the fact that practically all studies in child deve lopme nt and in 
surance and at least 50 percent of the research in edueation use ages 
ecaleulated to the nearest unit, be it month or vear That is, six months 
fteen days (or less) should remain six months while six months, sixte 
days (or more) should become seven months. This principle is simply an 
extension of the general agreement among statisticians that one should 
be added if the decimal is over 5. i.c.. 7.6 becomes 8 while 7.4 remains 7. 
Our final eriterion was that the instrument should answer either of 
two questions with a minimum amount of effort. The slide rule is the 
only one of the three instruments with which it is possible to answet the 


Sé eond question. 
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WHITHER EDUCATIONAL 

IN deeades past, the term educational research has connoted in popu 
lar thinking applied research in contradistinetion to pure research. Edu 
cational research has suggested investigations having some immediate 
significanes Thes investigations have been conducted for the purpose 
of securing facts upon which to base the selection of subject-matter, the 
choice of teaching procedures, or the determination of administrative 
policies Che conelusions reached were of singular importance in that 
they had immediate usefulness in the formulation and control of super 
visory or instructional techniques, or of administrative procedures. Pur 
research, on the other hand, constituted those investigations undertaken 
for the mere discovery of truth itself, with little or no regard to its 
future usefulness. Often the generalization resulting from the so-called 

pure research’ proved to have great practical value, but the discovery 
of true relationships or laws, not their practical applications, was the 
incentive which promoted the investigations. 

\s the writer has surveved the investigations in various volumes of 
our educational journals and has read numerous articles recently sub- 
mitted for publieation in this Journal, he has, time and time again, 
wondered whether or not educational research is losing its so-called prae 
tical value and is taking on more and more of the characteristics of pure 
research A large portion of currently reported investigations may 
have practical value and immediate application for the highly trained 
specialist, but it is questionable whether the studies possess these values 
for the general run of teachers, supervisors, or administrators. Too 
great a proportion of the best of the educational investigations possess 
one of three characteristics: 1) being such an infinitesimal part of an 
important general problem, and being so safe-guarded through the 
application of the law of a single variable that the experimental condi- 
tions become so artificial that any fortheoming conclusions have little 
chance of aiding in the solution to the general problem; (2) being a 
very carefully defined, planned, and controlled investigation with ade- 
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ite data and interpretations about a probl m or phi sec of a problem 


ia 


vhich is of no general interest to the teaching public; (3) being a topi 


reneral interest but treated in technieal fashion, utilizing such 
lved formulae and equations that only those equipped with k 


ay 
f the latest statistical contributions may attempt to read. These chat 


nowle clo 


cteristies are merely the usual outcomes evolving from the stabilization 
‘the research activities in edueational processes and Pracc1es and from 


refinements in experimental techniques, and may predicate a future 
cumulative effeet of real significance. However, it seems well to make 
nlea for the encouragement of investigations involving: a program 
or measuring the effects of a single variable in many and sundry rr 


lated situations in order to determine whether the conclusions may |x 


hates 

harmoniously synthesized into workable theories and practices; the 

selection of larger and more vital problems undertaken under less arti 
il conditions so that evolving generalizations will have larger and 


more signifieant bearings on major issues confronted; the utilization 
t adequate but simple techniques so that the results of the investigation 


will bear meaning and conviction to the consuming educational public 


nd be a souree of inspiration and stimulus to activity to prospective 


hut less technically trained research workers. Unless such investig: tions 
are fortheoming in greater volume in the future than in the immediate 
past, the time is not far distant when the investigations in edueation 
may well be characterized as pure rather than applied research 
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principles of learning, self-activity, at 


tention, interest, media of presentation, 


selection and organization of subject 


matter and illustrations, and methods of 


ing and in many instances exhibit a keen 


Sense of humor The elaboration of 


d illustrations is adequa 


prime 1} 


although 


teachers in 


The principles and illustrations 


ginner, 


In many imstances can 


teaching in secondary schools 
4 Goop 
Uy fu o Cine nat 
Koos, Le snp \ KeEPAUVER. GRAY 
SON N dane n Seconda School 


York: The Maemillan Company, 


New 


1932. 
It is not often that a book so fully 
achieves the aims set bv its authors im 


With the 
whiel have 
field of 


the pre face as does this one 


multiplicity of practices 


grown up in recent years in the 
guidanee, it is an ambitious projec 


attempt im one volume ‘‘to give 


mati and comprehensive treatment of 


vidanee in secondary schools—the need 


for it and its scope, procedures and or 


ganization Clear-cut organization and 


skillful methods of treatment of ma 
attain their 


terial enable the authors te 


purpose to a ren arkable degree 


4 
Be 
book ean be read with profit by college $y 
ce neral, especially the be 
to 
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. 
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tiie need list selecté revterences The book 
fl t ! lealt ! i cist tive contr tion to the literature 
‘ n I ntro ent ery 
5 t f 27 pages Phe re resentation of the developments to date 
DeWrrr 8. Morea? 
pracue School, Indianapo Indiana 
a and broad 
| low the Wi I » SHE \ 
oh im vale MARK Standard Tests 1 The 
en guidance Long and Richard Smit 1932 
torr t nt endl es—ot py 
re \ | resolve This be K 18 ntended for teachers in 
nt int ‘ inical test the elementary s« 1 and as an intre 
! j ely cational duetion for students preparing to te ie] 
| prose nel, m the ther side, thos in the elementary grades It is limited 
' li s llov pg lance by mal to the testing of nursery school children 
: ! t ‘ ‘ finition tf eduen nd pupils in the first six grades 
t the t tment these authors in Part I, consisting of S4 pages under 
y r na I ting the seope « four chapter headings, deals with suel 
‘ : ! the nature of a timel toy s as the need for aceurate meas 
rescue lt vell rouni ed urement, types of ed eational tests, gen 
the authors perform an invalu eral charaeteristies of intelligence and 
e ce in telling what guidanee is achievement tests, and the interpretation 
f service Vv ist now is almost of test results. The last topie just men 
: le s tellis t it is tioned consists of a chapter of 31 pages 
text prope sin four major divi treating rather briefly such statisti 
ns st nts concerning toy ws as the freq tal le, measures 
tunities; securing information con of eentral tendene Vv, measures of vari 
rning students; guiding the individual ability, and measures of relationship. 
student: sand ron ne guidance set In Part II, comprising 92 pages, there 
i ‘ section is a veritable min are chapters on intelligence tests for 
j iInftformat n n rninye practices and nursery school and kindergarten ehil 
procedures in these various guidanes dren; intelligence tests for grades one, 
fields it the autl very two, and three: and intelligence tests tor 
~ erly point t the need for extreme eare grades four, five, and six. The bulk of 
the adoption f practical deviees, and Space in these chay ters 18 given to a de 
for the most part thev have confined their scription of tests suitable for the various 
fforts t i deseription of practices and grades. Thus there are deseriptions of 
existing guidance methods without any 26 individual and group tests of intelli 
ittempt to evaluate an form of pro genee, Each chapter closes with a very 
; At the « se « é | f the chap brief statement of the uses of intelli 
; ters thers sa set f well formulated gence tests in grade placement, homo- 
questions and problems and an exeellent geneous grouping, diagnosis, ete. 
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art Lil is devoted to chievement standard tests t he lea for 

sts and consists of 6G pages organized t is signed. On th e, the 
twelve el ipters Eleven of these are | t the 
erned with tests for reading, aritl rowing literature ' en) wens 


glish composition, geograph history Stat \ 
\bout four-fifths of the space is used it 
s bin tests lable for testing 
surable aspects of the various school FRANK I rhe A 
ects, a tot ] of 8&5 tests being nistration \ | 
scribed In add tion. eael el lists New M 1] n 
selected tests neluding those described Hol 
‘ nformation such as grades in whicl The Ad tration o { } 
e test mav be used, cost type o1 fun ‘ tor 
tion of test nd the name nd address | f stine conditions’ 
th iblisher Phere ire brief but tect he dministratior 
ther statements o purposes and tion suthor nee es ti nie 
ectives of the various school subjects f edueation as but 
ll as short discussions of the uses thet te | 
f the various types of tests. The book nd in turn affects the devel ee 
neludes with a chapter of lf pages on fnentior ll its relations] 
non-standard classroom tests in which the s ] strueture. 
topies re the improvement of es the rat ‘ 
old-type tests, new-type o1 ol Frank Pierrey 
t e examinations nd uses elass nist pren 
m tests ticeship in te ny 
The book is well organized and sin nly ‘ elled in the field of 7 l education 
nd clearly written. It is fairly well doc nd s pathetic unders e th 
nented and has brie f but well se leeted human lems it lved 
bibliographies. The reviewer’s chief His vears devoted to the hist eo 
eriticism would be that an undue pro eation | e given eo pers nes 
irtion of Space 18 eonsumed in the «de interpreting editions an the ae 
scription of tests with a consequent lin nd his 1 ad and thorough comprehen 
tation of space available for the diseus sion of social philosophy has enabled hit 
sion of principles and functions, To the to see witl clearer vision than most 
beginning student, the great nun her of mer lo the niinite variety f relation 
tests described is likely to he very eon ships and pre len ilved n improving 
fusing and poorly digested in the time of 
ordinarily allowed for introductor In form and organization of material 
courses, There is danger that he will this hook is spee allv adapted to the us 
not be able to see the forest for the at elasses in gener ] ed tie! ] id in 
trees, On the other hand, if used as a stration, but quite apart fror t< seful 
handbook by the teacher in the field. th 
book should prove valuable in the selee read bv ever. prin pal, supervisor 01 
tion, administration, and interpretation superintendent  w! to 
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» realize tl 


function of education in America 
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‘ ‘ his pore m this pou 
wishes perceive more losophy 
rolat and nsi te wides 
‘ ( ns ms responsi 
the interests of both, and it is obvions 
that ts nes tunlly permenant 
part f the s svstem and to bl edues 
is part Ihe Spirit and Purpose 
f the book is interestingly depicted in 
{ closing paragraph: 
‘Only there is a nice adjustment issistant Commissioner for 
at: hetween the ndividual and society enn Flementa Educ fion, State of 
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Education, , Bureau of Ed letin the State 1 a 
nal Reference and Research, Mon Peru, Nebras 
No. 1, School Edueat As the functions of 't 
sit Miel Ann A ti le nm Sey 
M van, 1952 py state t 3 
tin contains abstr ts t ls Is 
nd loctors Sst ns ned 
ed ni the per 1917 Wi |’ 
| tion,’’ A AB 
he National Ed {sso 
ts of Theses and Dissertatio National Ed n Associatior 
Ap] ed in Jur Washingt I), OS 
! 1 Alpha Chapter, Phi Del Cont . i statisties 
Kapy Ss Edueation, Indiar ul s pendit 
rsity, Bloomingtm, Indiana, factors associated wit e, the prob 
ly le t ! nquent hi. the se l 
This bulletin is the sixth in a series of agencies eve ! tMIZit 
straets of theses and dissertations sul tions interested in vention, and 
imced egrees in the t 
| of Edueation, Indiana University. 
( Wi G ‘Est tin State 
l \ » Open. \ Sel Resee h B et 
\\ Sehool Science Clubs he Fa tion Asse 
Bureau of Edueational Research Bul Washington, D. C. X, 1982. 131 py 
tin No. 60, College of Ed This bulletin contains chapters on tl 
University of Illinois, 1952. 77 pp. state sel 1 survey, state-wide achic 
Contains introductor stat ent ent testing prog Ss, Statist anal; 
poses, rules, regulations tivit Ses state school syste nd present 
nd eneral prin ples relating t 8 st ny f state sel l systems on five 
e clubs Bibliog: pha ‘ t effierer 
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lies Stat I's here ( lege:’’ and 
| l | ks Pre ting Scholarship in t 


stablishmes the Preparation of Exceptional 
eves, legul lie United States De irtment of t 
nior Inte r, Office Edueation, Bullet 
t ened standards No, 21, Washington, D. 1932. 42 
his bulletin contains general findings 
ot the st nly, { na tl list of eourses offers 
\\ ] 0 bv states and institutions 


ntains a state Schools, VI, Board of Publie Ed 
of on the hi tion, Pittsburg! Pennsvivania, 1052 
int 3 t tu in py 
sent s nol ue le \ st the ntell icaden 
ntal | ls ind ne ina SOCLO-« n ( Status 
! te s, relation of pupils attending trade schools 
‘ « levels ft itional iv 
t ts ! ore en Patry, ERICK Outlines of Pe 
thor onality Stud \ Resume for Teachers 
> ind Teachers in Train ny Bulletin ¢ 
} he th Cn , Kd the Univers ty the State of New 
‘ V fs Bulletin of th York, Albany, New York, 1932. 30 py 
l of tion, li na Unive \ personality study emploving t 


nyeton, Ind inn, VII, No terial and methods er loved in & person 


1 So py alitv study, and a list of action tender 
bulletir ntains pers by Til Bibliography. 
\ St the Predictive 
Music Talent Tests for Tr er Train PETERS, CHA AND Struck, | 
Purposes:"’ by Ejikenberrv: THEODORE. {bstracts of Studies 
St n Methods of College Teachin ’ Education at the Pennsylvania 
ers: ‘* The State High Sehool College, Penn State Studies in 
Testis ‘royvram—Some First Results:’’ tion, No. 4, Part IT, School of 
pe vy Smit ‘*The Growing Demand for tion, Penns) Ivania State Colle ge, State 
a Research Workers in Bureaus of Edue: College, Pennsylvania, 1952. 64 pp. 
tional Research: *’ by Shannon An rhis is the seeond volume of abstracts 
* ae Experiment with the Leeture Method in of theses in education at Pennsylvania 


Legislation in the United States,’’ College Teaching;’’ by Jones: 
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Thirty-four theses are ‘*Studies in the Psv« | f Music 


Studies. low City Low April 
ch Higher Education, Bulletin 1982 82 py 
d States Department of 
\ 12, United tates De} irtment This bulletin contains papers edited 
| rio tice of at tio 1 
e Intenor, f Eduea Senshore n the following s 
This bulletin eontains group of raph apparatus +] 
ers inder the following headings: intensity 1 the voeal nt ent 
instruments of mensurement and artists: re edial and 
field of coll truetion: 
ld llege instruction; Group IT, opment of the vibrat +} , . 
lent personnel studies: and Grout 
the piteh and intensit n t 
lll. aciministrative measures based upor 
timbre vibrato eusurement the 1 
st results, 
extent of the \ brat n tt ale st 
RioTON, PAUL. Health Misconce ption and transition tones; the pit vil t 
of Prospective Teachers, Penn State n artistic gliding intonations i 
Studies in Edueation, No. 5, School ot parison of the vibrate n concert al 
Edueation, Pennsylvatr in State Coll ve, opera Singing; the vibrat n wind in 
State College, Pennsylvania, struments; a study the n 
pp irtistie violin plaving st enl 
The author presents an analysis of the survey of the string instrument rat 
sponses of 2379 subjects to a healtl Ribliograpl 
ation test The author concludes 
t formal edueation has domia 
Wa \ R ¢ th 
‘ degree to remove hea miscon 
Burde 0 Support for Education, 
ptions from the beliefs of the individu 
Universit of California Publications 


s here studied. Bibliography. 


sity f Califon Press Berkele 
Cahtorn 1932 

EDGAT ALVIN. ‘* Bibliography ot 

School Survevs and of References on This bulletin contains Statement ¢ 

School Surve vs,’’ Bulletin of the School the prot let the eost of element Vv é 1 
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Bloomington, Indiana, 1952. 212 py the eost of the equal ly eram, finat 

. 

Contains a bibliography of school sur ing the equalized prograr ! ' 
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survevs Bibliography. 
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TIONAL RESEARCTE AND RELATED PROBLEMS, 1951 
V. Goop 


CARTER 
Unive fi 
| tl 1 annual bibliograpl 
im the ‘ kd riled Re ea ch, 
roups of individuals field workers in 
he terested in research, graduate students, 
i nd staff members of higher institutions. 
For example, the references listed in 
clude discussions of important problems 
a Be nd issues in need of investigation; sum 
ts nd hil wraphies of 
\ is fields t education 
| ti techniques nd deviees for 
lhe ny nd anal ng data evalua 
tions of eveloy I and studies in 
o ven fields of edu tion: and the train 
is Sg ng of graduate students and research 
Wor 
4 The bibliography covers the period 
from pprox itely May 1, 1931, to 
Tune 1,.19532 This year an effort has 
‘hit heen made to compile a more h ghly se 
lected yroup of references than those 
found in the two preceding annual bib 
a liographies, using as one criterion the re 
nterests and needs ot field work 
ers rh ret ( ne attempt has been 
made to inelude references dealing with 
highly complicated statistical and mathe 
itienl 1 eedures and concepts, 
Examination of the bibliography indi 
a tes cert ! eenters of nterest during 
the her! nv lve 1931-32 Appar 


» concerning the place of 


1952 


rq at 
philosey ind of objective or scient 
method in edueation is not yet finish 
In spite f, or possibly because of, t 
completion of 2582 graduate theses wit 


a total of 4651 different studies in ed 
1929-: 
prol 


further investigation, ineludin, 


school year 


authors continue to su 


ggest many 


len S tor 
certain educational 


specialized areas 


radio education, physical education, in 
dustrial arts, and personality and cor 
The 


thousands of studies in a giver 


duet accumulation of hundred 


and even 


field has made necessary summaries a1 


reasing numbers 


late 


bibliographies in in 


Many graduate schools of have he 


volumes of abstracts 


gun publication of 


of the grad ite theses accepted, Inter 


esting recent attempts have been madi 


to evaluate the progress 


accomplishe ‘l 


and to predict future educational de 


velopments, for example, 
Achievement,’’ 


Development, 1831-193 


Twenty-five 
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Forecast,’ 


Years of Prophetic 
ucational 

and a 
Schools in and 
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cussion of changes in requirements and 
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‘American High 


‘Edueation in 


Survey 
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September, 1951, 
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rams for graduate degrees contin 
especn lly with reference to pro 
ssional graduate work in education. 

In brief, the primary purpose of this 
il bibl ography is to direct the at 
tion of the reader to present and 
trends in research and educational 

re through its references on com 


nvestigations, suggested problems, 
estigational techniques, and eritical 
thons of studies and current 
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